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NEW YORK, 


The Hditer is always glad to receive fer examinatien illustrated 
articles en subjects et timely interest. If the phetegraphs are 
sharp, the articles short, and the facts authentic, the centributiens 
will receive special attentien. Accepted articles will be paid fer 
at regular space rates. 


HOW LONG “MUST WE SUFFER ? OUR ENGINEERING 
DEPARTMENT AT PRESENT THE CREATURE OF 
PARTY POLITICS. 

Every evening between half past five and half past 
six o’clock the Brooklyn Bridge on the Manhattan side 
of the East River presents a scene which mere words 
describe but feebly. In that brief hour, tens of thou- 
sands of men and women who live in Brooklyn and 
work in New York city pour out of the downtown 
office buildings, rush for the trolley and elevated cars 
that circle in cramped loops around the Manhattan 
terminal, and literally fight for a place to sit, often 
for a place to stand. Men and women struggle in this 
throng, so utterly regardless of the common courtesies 
of life, that even injuries are sustained by those who 
are least able to wage this evening strife. Long ago 
the conditions became so shocking that policemen were 
stationed at the tracks to preserve something like or- 
der, and to restrain the over-energetic from worming 
themselves through the car windows in an ambitious 
attempt to outdo those who fought their way through 
the end gates. 

This state of affairs has prevailed for years. Finally, 
the cry for better transportation facilities aroused even 
the sluggish municipal officials, and induced them to 
divert their attention for a time from the less onerous 
exigencies of politics to the city’s immediate needs. 
Several bridges were authorized. One of these, the Wil- 
liamsburg Bridge, is completed. For the time being it 
is of little or no value in relieving the congestion in 
City Hall Park, because the railway companies have 
not as yet laid the tracks for which ample roadways 
have been reserved. Two bridges are still in course of 
construction. When they will be completed, no one 
can foretell. 

With thousands of Brooklyn residents clamoring for 
better means of reaching their homes, one would sup- 
pose that the municipality would make a determined ef- 
fort to raeet the situation. Officials to whom the con- 
struction and care of bridges are intrusted have not 
been idle; but their activity has been expended very 
largely in drawing plans for imposing structures, in 
discarding them, and in providing others to take the 
place of those discarded. The Bridge Department of 
one administration seems to exert its utmost endeavors 
to undo the work of previous office holders, and to sub- 
stitute its own ideas of what the city wants, regard- 
less of the disgraceful scenes that occur daily before 
their very eyes at the Brooklyn Bridge. What may be 
regarded as a typical instance of the delays by which 
the patience of New Yorkers has been taxed for years is 
offered by the history of the Manhattan Bridge—a his- 
tory which is anything but diverting, and in which 
politics, personal spite, useless engineering debates 
have played their part. 

We first heard of the Manhattan Bridge about six 
years ago. On November 30, 1898, resolutions were 
passed by the Board of Aldermen, authorizing the 
preparation of plans for the structure. That was 
the first step. An ordinary business man would be 
justified in assuming that these plans were adopted 
after reasonable consideration, and that the necessary 
money was appropriated without unnecessary delay 
to carry them into effect. Unfortunately, however, 
New York city is administered on political, and not 
business principles. It was not until January 1, 1900, 
that the construction of the bridge was authorized. 
For some inexplicable reason the aldermen saw fit 
to appropriate, not a lump sum for the building of 
the structure, but to set apart a small amount for 
the construction of certain parts—an amount which 
the engineers in the Department of Bridges considered 
absurdly inadequate, even for the particular purpose 
fer which it was intended. 
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This method of procedure was not without its ef- 
fect on the Department of Bridges. In the summer 
of 1899 following the resolution authorizing the pre- 
paration of drawings, the drafting force of the De- 
partment began its work. In the summer of 1900 
plans for one tower and its foundation had been com- 
pleted, and the drawings for the other parts had 
been developed to a degree rendered necessary in pre- 
paring the tower plans. In the inscrutable wisdom of 
the Board of Aldermen, only money enough for the 
building of a single tower had been appropriated at 
first. That money not being immediately available, 
the contract for the single tower in question was not 
let until the spring of 1901. 

Three years had elapsed, and not a spadeful of 
earth had been turned. 

Meanwhile the drawings for the Manhattan tower 
had been prepared. In printed form they were ready 
for bidding contractors by January 1, 1902. Then 
came a turn in the tide of political affairs. When the 
Reform administration came into power, every Tam- 
many man was swept out of office. The Commissioner- 
ship of Bridges was wisely intrusted to an eminent 
engineer of international reputation, undoubtedly to 
the Department’s benefit. The new incumbent ob- 
jected to the plans of the Manhattan Bridge, because 
he considered the structure which they represented en- 
tirely inadequate. New plans were prepared. For the 
wire cable suspension bridge that had been proposed, he 
substituted an eye-bar cable structure. The newly- 
proposed plans, however, aroused such a storm of 
criticism that the mayor of the city deemed it ad- 
visable to submit them to a board of experts for ap- 
proval. That board, composed of men who stand in 
the front rank of their profession, gave their unquali- 
fied approval to the eye-bar design. After this delay, 
the substituted plans for the bridge were completed in 
a general way by the summer of 1903, and duly ap- 
proved by the Municipal Art Commission. 

Five years had elapsed. The foundations of the tow- 
ers loomed up on the shores of the East River—all that 
had been done. 

The elections of 1903 brought defeat to the Reform 
administration. Following the usual American prac- 
tice, the change of administration again resulted in 
turning out the department engineers. A new Com- 
missioner and a new engineering force began the 
administration of the Department of Bridges. Eye 
bar cable designs, which had cost so much time and 
trouble to prepare, and over which so much ink had 
been spilled in alternate disparagement and approval, 
were thrown aside. The old wire cable design was 
dug up; its architectural faults were remedied so far 
as possible; the whole entailing an expenditure of 
$75,000 to $100,000 in the preparation of new draw- 
ings and loss of time that cannot be measured in 
money. 

Six years have passed; and still, all that the city 
can show in actual work completed is the foundations 
on the shores of the East River. 

Those who know something of the leisurely deliv- 
ery of the wire cable used in the construction of the 
Williamsburg Bridge, place the date of completion of 
the Manhattan bridge at 1909. Meanwhile the Wil- 
liamsburg Bridge is still trackless; and crowds still 
struggle for a chance to ride home across the old 
Brooklyn Bridge every night. 

Where is this hopelessly unbusinesslike and im- 
practical method of constructing the engineering 
works of a large city to bring us? How long will it 
take to build the Manhattan Bridge, if each new 
Commissioner is to discard his predecessor’s plans 
and substitute others for them? If it has taken six 
years to build the tower foundations, how long will 
it take to build a whole bridge? 

One conclusion must inevitably be drawn from the 
history of the unfortunate Manhattan Bridge, and 
that lesson is this: Municipal engineering should be 
free from every political influence. Is it advisable to 
change the engineering force of the Department of 
Bridges with each election? No well-conducted manu- 
facturing company would dream of placing the man- 
agement of its affairs every two years in the hands of 
a new man, just after the old had succeeded in mas- 
tering the intricacies of his business, and become of 
some value to his employers. And yet this is the very 
proceeding which is adopted not only in the Depart- 
ment of Bridges of New York city, but in every other 
department. We tear up our streets to lay sewers, and, 
having laid them, fill up the trenches and carefully re- 
pave the streets. Two weeks later excavations are be- 
gun in the same streets, for the purpose of laying gas 
pipes or electric wires, all to the great public in- 
convenience. A permanent engineering force in charge 
of those municipal departments which require the ex- 
ercise of engineering judgment is certainly a crying 
need of New York city, an engineering force so per- 
manent in its nature that its plans are not likely to 
be overthrown with each election, so well selected in 
its personnel that the interests of the city will be 
conserved with the same care that marks the manage- 
ment of a well-conducted manufacturing corporation. 
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CORROSION OF STEAM BOILERS. 

In a paper recently published in a German contemp- 
orary (Stahl und Eisen) Mr. L. Vogt takes excep- 
tion to the current practice of judging the availability 
of boiler-feed water exclusively according to its 
hardness, i. e., its percentage in substances susceptible 
of forming scale. According to him, the remaining 
components of the water should also be ascertained, 
as these give rise to repairs much more frequently than 
the former and even directly result in explosions. 
This problem is the more important as cleaning the 
water will in many cases produce strong corrosion, 
when, relying on the efficiency of the cleaning, the 
boilers are kept in operation for too long a period. In 
most cases, the prevailing substances forming scales, 
namely, sulphates and bicarbonate, are precipitated by 
means of soda and lime water, sodium sulphate be- 
ing dissolved and pumped into the boiler along with 
the cleaned water. After the water has been vaporiz- 
ed, the sodium sulphate will remain undissolved in 
the boiler water. Now as with continued cleaning 
the concentration of the sodium sulphate is increased 
up to rather higher figures, this salt will finally exert 
corrosive effects on the boiler wall. The various 
nitrates and chlorides always present in boiler-water 
will, especially in the presence of: air, be even much 
more noxious. Of all these substances, magnesium 
chloride seems to be the most noxious, barium and 
sodium chloride coming next. 

In order to obviate the destructive effects of such 
Substances as do not form scales, the author suggests 
maintaining their concentration below the limit at 
which they attain the property of attacking iron. It 
should, however, be borne in mind in this connection 
that a thorough intermixing of the water does not 
take place except in boilers with very active water 
circulation, whereas in many other cases’ the 
average concentration found by calculation is not im- 
mediately available for deciding the question at issue, 
which depends, on the contrary, on the maximum 
value of concentration, as obtaining at the point of 
strongest vaporization, i. e., in the neighborhood of the 
heat source. The author thinks soft water containing 
a not immaterial percentage of salt remaining in solu- 
tion, to be more dangerous in this respect than a water 
otherwise equivalent but containing a higher percent- 
age of scale formers, sheet iron being the more easily 
destroyed as its surface is of higher metallic purity. 
As regards the question as to whether cast iron or 
wrought iron offers less resistance to corrosion, Mr. 
Vogt thinks cast iron not to be less advantageous than 
wrought, corrosion being most likely due not to the 
material of the boiler but to the quality of the boiler 
water. 

In testing a specimen of water, the minimum 
amount should be 3 quarts, so as to allow of a good 
quantitative analysis being made together with a check- 
ing analysis. Should it be necessary to use inferior 
water, parts of the contents of the boiler would have 
to be blown out every week and the boiler emptied out 
every 6 or 8 weeks, rinsed. and filled with fresh water. 
In the case of soda being not objectionable, owing to 
manufacturing reasons, a daily addition of soda of 
sufficient strength to give a slight alkali reaction would 
be advisable. 
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NEW METHOD OF GOLD EXTRACTION FROM FYRITES 
USED IN ITALY, 

The process of gold extraction which has been put 
in practice in Italy by the Belgian chemist Body is 
awakening great interest among metallurgists. A few 
years ago the English geologist Morse and others ob- 
served that wherever there were placers of free gold 
there was also to be found in the neighborhood a 
source of combined gold in a volcanic matrix which 
was much richer in the metal. This theory has just 
been confirmed in a striking manner by M. Body. The 
process which he is now using in Italy is in reality 
only the geological synthesis of the formation of al- 
luvia, and confirms the theory which attributes the for- 
mation of the placers to volcanic action. 

The process is based, not upon the elimination of 
sulphur, but upon its addition; although this seems 
in contradiction to the present metallurgical pro- 
cesses, the result is said to be remarkable, and the 
output of gold obtained in this way greatly exceeds 
that which is given by the usual processes. The 
method is founded on the polysulphuration which is 
obtained by chemically disaggregating the mixture by 
means of special salts, under the influence of a tem- 
perature which does not exceed a cherry red. The 
process is of a relatively short duration. The disaggre- 
gating action removes the gold from its most stable 
compounds. At the Piedmont works, where the pro- 
cess is now employed, it costs only $2 or $3 to treat a 
ton of ore. It should be remarked that the new pro- 
cess is not an extraction of the gold, properly speaking, 
but a process of transforming the pyrites, which is so 
difficult to treat, into a product which can be worked in 
the ordinary way. As gold-bearing pyrites exists in 
great quantities in nature, the new process is likely 
to prove of great value. 
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BORAX, AND FOOD. 

Dr. Wiley’s elaborate investigations on the influence 
of boric acid and borax on digestion and health will 
shortly be published by the Department of Agriculture. 
We are enabled to present the following preliminary 
account of results obtained: 

These investigations were commenced in the autumn 
ot 1902. Prior to their beginning, a careful study 
of similar work done in this and other countries was 
undertaken and some of the laboratories where this 
work had been carried on, notably the laboratory of 
the Imperial Board of Health of Germany, at Char- 
lottenburg, were visited and the method of experi- 
menting investigated. The plan finally decided upon 
was to secure the voluntary services of a number 
ot young men who would try the effect of the added 
substances upon their digestion and health, to make 
the necessary observations, and to submit themselves 
to the rigid analytical control which such a series 
of investigations required. 

The number finally selected for experiment was 12, 
as this was found to be about the maximum number 
which could be cared for with the analytical and 
culinary facilities afforded by the Bureau of Chem- 
istry. <A kitchen and a dining room were fitted up 
in the basement of the Bureau and in December, 1902, 
the actual experimental work’ began, and it continued 
in the case of boric acid and borax until July 1, 1908. 
The work was so divided that no one of the young 
men under observation was required to submit him- 
self to the rigid control necessary to the conduct of 
the work more than one-half of the time. The men 
selected were taken partly from the force of the Bu- 
reau of Chemistry and the rest from other Divisions 
and Bureaus of the Department of Agriculture. Each 
one was required to subscribe to a pledge to obey all 
the rules and regulations prescribed, and to abstain 
from all food and drink during the period of observa- 
tion save that which was given him in the course of 
the experiment. Careful medical inspection of each 
of the members of the experimental class was secured, 
both directly and by collaboration with the Public 
Health and Marine Hospital Service. The details of 
the work, both analytical and medical, are found in 
full in the bulletin above mentioned, which is now in 
press. 

A summary of the results of the investigations, omit- 
ting all technical and analytical detail, is as follows: 

(1) Both boric acid and borax, when mixed with 
the food, are excreted from the body chiefly through 
the kidneys, about 80 per cent of the total amount ex- 
hibited being recovered in the urine. The rest of 
these bodies is excreted chiefly through the skin with 
the perspiration. Only traces of them are excreted 
in the feces. These facts show that these bodies are 
almost if not quite all absorbed into the circulation 
from the intestinal canal. 

(2) When borax or boric acid is administered in the 
food it appears in traces in the urine in a very short 
time, but if equal quantities of this preservative be 
administered daily the maximum quantity excreted in 
the urine does not appear until about the third day. 
After that if the same quantities be continued equi- 
valent quantities are excreted from day to day. These 
facts show that there is not any great tendency to the 
accumulation of these bodies in the system beyond 
what would be given over a period of about three days, 
and even the whole of this is not found in the body 
at once, as small portions of it, gradually increasing 
in quantity, begin almost immediately to be excreted 
after exhibition. 

(3) The most convenient method of administering 
this preservative is by inclosing it in capsules. When 
mixed directly with the food it tends to give the per- 
son eating it a dislike for the food in which the borax 
is found, due largely to the mental attitude rather 
than to a bad taste or flavor. 

(4) When boric acid or borax equivalent thereto, in 
small quantities not exceeding a half grain per day, 
is given in the food, no notable effects are immediately 
produced. If, however, these small doses be continued 
for a long while, as for instance in one case 50 days, 
there are occasional periods of loss of appetite, bad 
feeling, fullness in the head, and distress in the 
stomach. These symptoms, however, are not developed 
in every person within the time covered by the experi- 
ment, for some are far more sensitive to the action of 
these bodies in small quantities than others. There is 
no tendency in such cases to the establishment of 
diarrhea or of diuresis, though there is a slight ten- 
dency to increase to a very small extent the amount 
of water in the feces. There is, however, no measur- 
able tendency to increase the volume of the urine. 

(5) When boric acid, or borax in equivalent quanti- 
ties, is given in larger and increasing doses, there is 
a tendency to the somewhat rapid development in a 
more accentuated form of the symptoms above de- 
scribed. The most common symptom developed is a 
persistent headache, a sense of fullness in the head, 
with a clouding to a slight extent of the mental pro- 
cesses. When the doses are increased to 3 grammes a 
day these symptoms are established in a majority of 
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the cases but not in every case. They are also some- 
times attended by a very distinct feeling of nausea 
and occasionally by vomiting, though the latter act is 
rarely established. There is a general feeling of 
discomfort, however, in almost every case, but the 
quantities required to establish these syinptoms vary 
greatly with different individuals. In some cases very 
large quantities may be taken without the establish- 
ment of marked symptoms, while in other cases from 
1 to 2 grammes per day serve to produce in a short 
time feelings of discomfort and distress. 

(6) The specific action of the boric acid and the 
borax upon the digestive processes is not very well 
marked.. There is but little apparent disturbance in 
the process of digestion or assimilation. But there is 
a slight tendency to decrease the proportions of the 
food which are digested and assimilated, and thus to 
cause the excretion of larger quantities of undigested 
materials in the feces. This action, though it may 
be traced definitely when large numbers are submitted 
to experiment, is not of a character to cause any very 
serious consequences. It is, moreover, not marked 
enough to warrant the statement that the administra- 
tion of these bodies in small quantities causes a dis- 
tinctly unfavorable effect upon the processes of diges- 
tion and assimilation, except when its use is long 
continued. 

(7) The effect of the administration of borax upon 
the weight of the body is very well marked. As its 
continued exhibition decreases the desire for food, in- 
terferes somewhat with the digestion of the food in 
the alimentary canal, and produces, in certain cases, 
persistent headache, bad feeling, and discomfort in the 
region of the stomach, its final effect in diminishing 
the weight of the body is not doubtful. The compila- 
tion of the weights of the body obtained during the 
whole period of the observations shows a slight ten- 
dency to diminish the weight of the body during the 
administration of the preservative. This tendency 
becomes so well fixed that it is not entirely eliminated 
for several days after the administration of the preser- 
vative ceases. In the after periods extending in some 
cases for ten days, and during which time the subject 
was Kept under observation after the administration 
of the preservative ceased, there was not a uniform nor 
even a general recovery of the original weight and of 
the original condition. Any effects produced by the 
administration of the borax do not extend to any 
considerable period of time, and apparenily no per- 
manent injury to any one of those experimented upon 
is produced. 

(8) No conclusions were reached in regard to small- 
er quantities than half a gramme per day of the pre- 
servative, and therefore, any statements in regard 
to the administration of smaller quantities must be 
based largely upon the results obtained with the quan- 
tities actually employed. It is reasonable to infer 
that bodies of this kind not natural to nor necessary 
in foods which exert a marked injurious effect, when 
used in large quantities for short periods of time, 
would have a tendency to produce an injurious effect 
when used in small quantities for a long time. The 
general course of reasoning, therefore, would seem to 
indicate that it is not advisable to use borax in those 
articles of food intended for common and continuous 
use. When placed in food products which are used oc- 
casionally and in small quantities it seems only right, 
in view of the above summary of facts, to require that 
the quantity and character of the preservative, that 
is, whether borax or boric acid, be plainly marked so 
that the consumer may understand the nature of the 
food he is eating. 

(9) The use of borax or boric acid as an external 
application to cured meats to preserve them in a proper 
condition during shipment to foreign countries when 
the use of such preservatives is not prohibited in such 
countries and when it is especially asked by the pur- 
chasers that they may be used, is a question which 
is not to be decided upon the data which have been 
obtained. Inasmuch as it is evident that in cured 
meats the processes of absorption and diffusion will 
be very much restricted, it is evident that unless the 
shipment of the product in question extends over a long 
period of time there could be no very great penetration 
of the preservatives to the interior of the package. The 
quantity of borax thus introduced inlo the food pro- 
duct would be minimal and the desirability or unde- 
sirability of its presence would be a question which 
should be left solely to the decision of the authorities 
in the countries to which the product is sent. 

(10) The convincing justification of the use of boric 
acid and borax for domestic food products must lie in 
the possibility of proof on the part of those using them 
that the food products in question if not preserved in 
this manner would develop qualities far more injurious 
to health than the preservatives themselves. 

(11) While many of the individual data obtained 
are contradictory, the general results of the investi- 
gation secured by combining into single expressions 
all the data relating to each particular problem studied 
show in a convincing way that even in doses not ex- 
ceeding half a gramme (744 grains) a day boric acid 
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and borax equivalent thereto are prejudicial when 
consumed for a long time. It is undoubtedly true 
that no patent effects may be produced in persons of 
good health by the occasional use of preservatives of 
this kind in small quantities, but the young, the de- 
bilitated, and the sick must not be forgotten, and the 
safe rule to follow is to exclude these preservatives 
from foods for general consumption. 
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SCIENCE NOTES. 


An interesting discovery of old Roman and Anglo- 
Saxon relics has been made in the course of some e«- 
cavations in a field at Mitcham, a southwestern suburb 
of London. Seven skeletons in a group accompanied 
by several spearheads were at first unearthed. A little 
laier this discovery was followed by the finding of three 
more skeletons, all in an excellent state of preservation. 
In every case, the skeleton was lying on its back with 
the feet toward the east, and in separate graves made 
in the gravel. Remnants of old-fashioned armor, some 
spurs, and a two-edged broadsword were found near 
the remains. Several three-inch lengths of brass or 
bronze rod, with eyelets at the head, and portions of 
an old handsomely carved glazed vase were found on 
the chest of one of the skeletons. Another skeleton had 
a spearhead to the left of the skull, with a buckle and 
knife or dagger at the waist. The skeletons and 
relics of the implements have been carefully examined 
by archeologists, and their investigations incline to the 
theory that the bodies were buried about the year A. D. 
400. Asa matter of fact, there exists records of a bat- 
tle having been fought near Mitcham about this period. 
The researches are to be continued carefully under the 
supervision of scientists and antiquarians, and it is 
anticipated that many more interesting links with the 
past will be discovered. 


It has been observed that oysters grow much more 
slowly on some beds than on others—that in certain 
places they fail to fatten. These places were usually 
on overcrowded beds, and sometimes good results could 
be secured by transplanting or thinning out. @Quali- 
tative and quantitative study of the diatoms (which 
constitute the food of oysters) on beds where the oyst- 
ers fatten well, and on other beds where they fatten 
poorly, showed that the number of diatoms per liter 
of water was very much greater in the former than in 
the latter. It was therefore believed that if the sup- 
ply of diatoms could be increased on the unproductive 
beds the oysters on them would grow and fatten. Ex- 
periments along these lines were recently inaugurated 
at Lynnhaven, Va., under the immediate direction of 
Dr. H. F. Moore, of the Bureau of Fisheries. A small 
cove was selected where the bottom and the salinity 
of the water were favorable, but where diatoms were 
scarce. Commercial fertilizers of certain kinds were 
used to furnish food for the diatoms, and it was very 
soon found that the latter greatly increased in abund- 
ance, and lean oysters transferred to this cove fatten- 
ed rapidly. Details of the process need not be given 
here, but it is believed that the experiments will dem- 
onstrate the entire practicability of the artificial feed- 
ing and fattening of oysters on a commercial basis.— 
National Geographic Magazine. 


Some time before the ashes and lava of Vesuvius in 
79 A. D. covered up Herculaneum and Pompeii, a 
municipal election was held in the latter city. Mr. 
Joseph Offord read a paper before the Society for the 
Encouragement of the Fine Arts concerning this elec- 
tion, about which nothing would have been known 
but for the terrible eruption, which from 79 to 1755 
buried the municipium and its electors alike in a lava 
tomb. Mr. Offord showed that many of the inscrip- 
tions uncovered on the walls of the city relate to elec- 
tions and claims of candidates, much in the same way 
as do the placards posted in our streets to-day. Some 
were rudely inscribed, others set forth with artistic 
embellishment, and one, at least, contained a _ top- 
ical verse written by some minor poet, and painted 
in red. Like our candidates, those in Pompeii were run 
by their supporters, who represented various trades and 
interests. The wood-cutters, fishers, perfumers, dyers, 
barbers, and the like had their men pledged to promote 
or protect their rights and privileges. There were fad- 
dists, too, in Pompeii, who were looked after by such so- 
cieties as the Ball-players, Long Sleepers, Deep Drink- 
ers, and Little Thieves, to adopt a free translation of 
some of their titles. At Pompeii’s ultimate civic contest 
the Long Sleepers and Deep Drinkers appear most ap- 
propriately to have run a candidate in common—the 
main plank in their platform being the suppression of 
street noises. Even Pompeii had its religious diffi- 
culty. As every visitor to those wondrous unburied 
ruins knows, it was the home of a cosmopolitan and, 
for its age, cultured and tolerant people, and to this 
day stand altars erected to Egyptian gods side by side 
with those of the established worship of Venus. Natu- 
rally there arose some differences between them. It 
is suggested that further excavations may prove that 
at the 79 election there were Isis passive resisters. 
Thus near came imperial Rome to representative gov- 
ernment. 


40 


A NOVEL AIR COMPRESSOR. 

The air compressor is now so universally used for 
mining and braking purposes, that it would seem as if 
it had reached the stage of completeness for economi- 
cal work. It appears, however, improvements have 
been invented whereby it is thought the efficiency of 
the compressor as compared with the steam pressure 
employed is considerably increased. 

The compressor shown in the accompanying illus- 
tration is constructed upon an entirely different prin- 
ciple from those in ordinary use, that is, the steam 
power is transmitted from the 
crank of the steam engine through 
what is termed a floating beam 
and toggle joints to two direct sin- 
gle-acting air-compressing cylin- 
ders. 

In this way it is possible to ex- 
tend the stroke and to combine the 
energy exerted through both scts of 
toggles in their straightening and 
deflecting motions. 

Thus the whole force developed 
through the toggles up to their ex- 
haustion is available for the work 
of compression nearly the first 
nine-tenths of the stroke, hence 
the compression is continued by 
the deflecting set through the 
agency ot the floating beam. The 
large illustration, taken from a 
photograph, gives an excellent idea 
of the general appearance of the 
machine. The diagram in the up- 
per left-hand corner shows the 
plan of construction. The operating 
horizontal connecting bar B is re- 
ciprocated to and fro by the revolu- 
tion of the steam engine crank, and 
is connected at each end tothe knees 
of the toggles 1) and C. These are 
stationarily pivoted at their lower 
ends to the base of the compressor, 
while their upper ends are pivoted to the floating beam 
A; from the extreme ends of this beam rise the air 
compressor piston connecting rods, to the pistons 
shown in the compression cylinders @ and H. 

The beam A is supported at its center on a vertically 
movable support to allow for the variations in the 
movements of the toggles. One form of this var- 
iable support is a weight placed on a lever at F, the 
other end supporting the pivot rod F, on which the 
beam A. rests. It is obvious other means for allowing 
far this variation can be used. 

In the position shown, the toggle lever C has been 
straightened by the movement of the connecting bar B 
to the left, which has forced the beam A upward, and 
made a compression in the cylinder, while in the cyl- 
inder G the piston has been drawn down by the bend- 
ing of the knee of the toggle BD, and is in a position 
to begin compression on the movement of the bar B 
to the right. 

As the beam A overhangs the toggles by one-fourth 
of its length, it becomes a simple lever, with each tog- 
gle set alternately acting as a fulcrum. The motion 
on the joints is very slight, an arc of only one-eighth 
of a circle representing 
the frictional travel on 
the pins. 

The size of the cylin- 
ders of the compressor, 
actualdtlgy_ experi- 
mented with, is 12 inches 
in diameter by 16 inches 
stroke for the steam, an: 
also 12 inches by 16 
inches for the air cylin- 
ders, which are single- 
acting. The inventor 
states that the mechanical 
efficiency of the compress- 
or is 90 per cent. 

Special arrangements 
are provided for the cool- 
ing of the air durin: 
compression, so that the 
results are practically iso- 
thermal, the air being dis- 
charged dry. 

The compressor is the 
invention of Mr. Henry 
Bland, of Sydney, Aus- 
tralia, and is being intro- 
duced by the Bland Com- 
pressor Company, Limit- 
ed. 

We are informed that 
the representative in the 
United States is Mr. T. B. 
Reynolds, Whitehall 
Building, No. 17 Battery 
Place, this eity. The com- 
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pressor is protected by patents in several countries. 
As to the efficiency of the compressor, the inventor 
states that at a steam pressure of 50 pounds G. P., 
with the engine making from 100 to 120 revolutions 
per minute, a pressure of 250 pounds to the square 
inch (receiver pressure) is easily maintained. On 


occasions this has been increased to 300 pounds or 
more, the engine governing freely meanwhile. Air 
taken in at 72 deg. F. is delivered under 250 pounds 
pressure at 90 deg. F., as actually determined by a 
thermometer test. 


The volumetric tests show an effi- 


THE BLAND AIR COMPRESSOR. 


ciency of 97 per cent. The amount of horse-power 
required to compress a given quantity of air to a 
given pressure is in the proportion of six horse-power 
to one hundred cubic feet of free air compressed to 75 
pounds pressure. 

Various tests under the direction of Mr. Herbert E. 
Ross, C. E., have been made in different ways, show- 
ing a higher efficiency—from thirty to fifty per cent— 
than is ordinarily the case under a stated steam pres- 
sure. 

The utilization of the lever and toggle principle in 


securing greater compression is quite unique and novel. 


in an air compressor, and one that is shown by actual 
trial to be more economical in relation to the initial 
steam pressure than is usual. 
a + 
AN APPARATUS FOR PREVENTING SEASICKNESS., 
BY DR. ALFRED GRADENWITAZ. 

The pitching of a ship in a rough sea is certainly a 
serious drawback both to the physical welfare of pas- 
sengers and crew and to the expedition of any work 
made on board.: While any endeavors made to pre- 
vent or to diminish pitching have so far been in vain, 


MR. SCHLICK AND HIS MODEL OF AN APPARATUS FOR REDUCING THE ROLLING OF A SHIP, 
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the rolling may be acted against efficiently by increas- 
ing on the one hand the period of the lateral oscilla- 
tions as far as possible, and decreasing on the other 
the amplitude of oscillation after an inclination has 
been produced by an impinging wave. No apparatus 
has, however, been so far designed for obtaining both 
of these actions at the same time. A high period of 
oscillation may be obtained by increasing the moment 
of inertia and diminishing the metacentric height. 
As, however, this means can be resorted to only with- 
in narrow limits, the results obtained are rather poor. 
The principal means of limiting 
the oscillation amplitude, on the 
other hand, is the use of drift-keels 
and water chambers. A very clever 
device presented by Mr. Thorny- 
croft to the Institution of Naval 
Architects in the spring of 1892 


should be mentioned in this con- 
nection. 
Now, Mr. O. Schlick, a_ well- 


known naval engineer of Ham- 
burg, Germany, has brought out an 
ingenious apparatus designed at 
the same time to increase consid- 
erably the period of oscillation of 
the rolling movements and_ to 
diminish the amplitude of oscilla- 
tion. This apparatus is based on 
the gyroscopic effect of a fly- 
wheel mounted in a peculiar man- 
ner on board a steamer, and caused 
to rotate rapidly. The vertical axis 
of the apparatus is so located as to 
be able to move pendulum-like in 
the central plane of the ship. The 
permanent and rapid oscillations 
of the wheel will result in render- 
ing the ship insensible to the effect 
of the wave motion, the rolling 
movements being practically elim- 
inated. As the device will exert 
an energetic effect even with the 
smallest lateral oscillations of the ship, a propagation 
of the motion, resulting in a strong oscillating move- 
ment, will be impossible, whereas any drift-keels so 
far used do not act before the rolling movement has 
become marked. 

The underlying principle of the apparatus is the 
fact that a rotating body will oppose to any inclina- 
tion of its axis a resistance the higher as its rotation 
is more rapid and its weight more considerable. The 
diagram shows a flywheel. In a large frame, RR, 
rotating on a horizontal axis at right angles to the 
longitudinal direction of the ship by means of two 
pivots, 22, there is mounted the vertical axis of the fly- 
wheel A, caused to rotate rapidly by an electric motor. 
As the forces producing the rolling movement of a ship 
are by no means excessive (in fact, twenty to twenty- 
five men running in proper time from one side of the 
deck of a large steamer to the other are known to 
cause the latter to perform considerable rolling move- 
ments) the weight of the flywheel in a ship 6,000 tons 
in weight need not be higher than i0 tons with a diam- 
eter of 4 meters (13.12 feet). The apparatus will 
therefore be specially available for use on steamers of 
moderate dimensions. 

—_--—_—_0-}-o— 

A new machine for pro- 
ducing belting and textile 
fabrics has been invented 
by Mr. J. W. Hyatt, of 
London. The apparatus is 
a combination of the loom 
and the sewing machine. 
The belting it turns out is 
a first-class article, double- 
selvedged and of great 
strength and_ durability. 
The most prominent fea- 
ture of this belting is its 
small amount of elastic- 
ity, and imperviousness 
to water, oil, and chemi- 
cals. It has a stretching 
strain of only three per 
cent, and its breaking 
strain is 30,000 pounds, as 
compared with the 7,000- 
pound breaking strain of 
the best leather belting, 
while it can be produced 
about fifty per cent cheap- 
er. Demonstrations with 
this new production have 
proved such a high stand- 
ard of strength and dur. 
ability, that a motor-tire 
manufacturing firm has 
decided to utilize the fab- 
ric for the foundation of 
tires instead of canvas. 
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THE PLANS FOR THE NEW 
MANHATTAN BRIDGE, 
Gustav Lindenthal’s de 

sign for an eye-bar bridge 
across the Hast River has 
probably received it s 
quietus. In_ its stead, 
plans for a wire-cable sus- 
pension bridge have been 
submitted to the Muni- 
cipal Art Commission, 
which plans will probably 
be finally adopted. In the 
present article we _ shall 
dwell simply upon the 
architectural features of 
the new plans, leaving an 
engineering discussion of 
the bridge to a future is- 
sue, 

It may be stated that 
structurally the new Man- 
hattan Bridge is not very 
different from that which 
Mr. Lindenthal condemn- 
ed. The stiffening truss, 
which has so successfully 
contributed to the monu- 
mental hideousness of the 
Williamsburg Bridge, will also be a 
feature of the Manhattan Bridge. It 
will be shallower than the Williams- 
burg truss, however, and architectur- 
ally less objectionable. In the original 
wire suspension plans, the cables pass- 
ed under the stiffening truss, support- 
ing the roadway and carrying it hori- 
zontally into a plain cubical mass of 
masonry, which constituted the an- 
chorage. In the new bridge the cables 
will extend to the top chord of the 
stiffening truss and over the saddles 
on the anchorage. This new arrange- 
ment of cables has necessitated a re- 
distribution of strains, and a modi- 
fication of some structural details. 

Architecturally considered, it must 
be confessed that the plans for the 
new structure are pleasing enough. 
The lifting of the cables above the 
truss has undoubtedly added to the 
beauty of the structure. The archi- 
tects have devoted most attention to 
the anchorages. On either side of 
the footways peristyle courts are to he 
built, 120 feet above the water level. 
The anchorages, with their area of 
225 feet in length by 175 in width, 
certainly lend themselves well to such 
treatment. An attempt has been made 
to utilize the masonry supports for 
the anchorage saddles by combining 
them with a colonnade. One of the 
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pavilions of the colonnade 
on either side of the an- 
chorage will be provided 
with staircases connecting 
with the interior of the 
anchorage, and finally with 
the street. Such has been 
the treatment of the an- 
cherage courts and the 
towers, that the bridge 
will afford ample accom- 
modation for those who 
care to rest under cover 
and obtain a view of the 
beroughs of Manhattan 
and Brooklyn. The bridge, 
therefore, becomes some- 
thing more than a means 
of communication between 
two great communities 
that flank the East River; 
it will become, in a word, 
a vast “recreation pier” in 
the hot weather. 

Since the tower founda- 
tions have already been 
built, the main dimensions 
of the bridge will probably 
remain substantially what 
they were before Commissioner Lin- 
denthal entered into offic. The clear 
span is fixed at 1,470 feet, with two 
identical shore spans, each 725 feet 
long. The width of the bridge will 
be 120 feet. Comparing this with 
the 84 feet width of the old Brooklyn 
Bridge, it becomes evident that ample 
provision has been made for traffic. 
Over the roadway an elevated railway 
is to be built. The central roadway 
will be 35 feet wide, and the footpaths 
each 10 feet wide. Between the road- 
way and footpaths on each side double 
trolley tracks will be built. 

In striking contrast both to the 
old Brooklyn Bridge and the recently 
completed Williamsburg Bridge are the 
towers. These rise some 320 feet above 
the water level, and are extremely 
slender, almost delicately so, in form. 
They will be practically solid metal, 
and will be only 18 feet wide. The 
cuts show each tower to be an oblong 
frame of twin towers strongly braced, 
with a central arch not unlike that of 
the picturesque Brooklyn Bridge tow- 
ers. The architects found the main 
lines of the cables and suspended 
trusses as designed by the engineers 
so graceful that further architectural 
treatment seemed to them unnecessary. 
Therefore the tops of the towers are 
ornamented simply with a cornice. 


THE NEW MANHATTAN ‘WIRE-CABLE SUSPENSION BRIDGE ACROSS THE EAST RIVER AS IT WILL APPEAR WHEN COMPLETED, 
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Electric Sterilization of Milk. 
BY EMILE GUARINIL, 

The sterilization of milk is a problem that was once 
regarded as solved, but which is at present being earn- 
estly discussed. The technical press has for several 
years been making public the profound transformations 
that heat brings about in the nutritive ingredients of 
milk. In order to sterilize milk, in fact, and guaran- 
tee its preservation almost indefinitely, it is necessary 
to prolong the, action of fire for a considerable length 
of time. Ebullition of the liquid, however, even for a 
long time, does not by any means destroy all its germs, 
and, in practice, we are obliged to attain a temperature 
of 120 deg. C. (248 deg. F.) and continue the operation 
for 20 minutes in closed vessels. It is not astonishing 
that, through such a treatment, the milk should under- 
go a great modification. It is especially in infants 
that, through the gastric disorders that it occasions, 
we recognize the absence of digestive properties in 
milk thus treated. We remark, besides, in infants fed 
with sterilized milk, a tendency toward rachitis, due, 
it seems, to a want of phosphorus. The true cause of 
such anomalies has been found within the last few 
months. A very able chemist recently presented to the 
Academy of Sciences of Paris a highly interesting 
study of this subject based upon a long series of exper- 
iments. From this it results that in milk sterilized by 
the action of fire, lecythine, the valuable ingredient 
that furnishes the organism with the phosphorus neces- 
sary for its normal development, becomes transformed 
and ill adapted for absorption by the stomach, espe- 
cially by that of infants. Although, on the one hand, 
hygienists wish to ostracize milk thus sterilized, the 
same disciples cf Esculapius, on the other, put moth- 
ers on their guard against the germs of tuberculosis 
insidiously concealed in milk that has not passed 
through the sterilizing digester. The problem that 
therefore confronts us is this: how shall the microbes 
of milk be killed without altering the latter’s composi- 
tion? Some efforts have been made to solve this ques- 
tion, and in several different ways. Ozone has been 
employed at various times on account of its bacteri- 
cidal properties; and trial has been made also of oxy- 
genated water, which is quite a powerful disinfectant, 
but the practical results obtained do not seem suffi- 
ciently encouraging to warrant the use of this agent. 
In order to effect the destruction of the germs without 
carrying the action of fire too far, a partial saturation 
with oxygen has been tried. It is probable that in this 
direction the perseverance of experimenters will some 
day reach the solution of the important problem of 
milk sterilization. Driven to despair, and not know- 
ing to what other saint to turn, an appeal has been 
made by some to electricity to perform for milk one of 
those numerous miracles that it alone can effect. The 
researches made up to the present day, especially in 
Italy, have not, however, given the results that were 
anticipated. Mr. Guarini and Dr. Samarini, neverthe- 
less, have just solved the problem at Brussels after 
numerous and long researches. They have not only 
succeeded in sterilizing milk electrically, but have also 
explained why their predecessors were unable to ob- 
tain results reached by themselves. The alternating as 
well as the continuous current had been employed and 
it was concluded from the unsuccessful issue of the 
experiments that the problem could not be solved by 
electricity. Such was not the opinion of Messrs. Guar- 
ini and Samarini when they took up the question, since 
it was evident, a priori, that the investigators had not 
made their experiments with a sufficient knowledge of 
the phenomena invoked by them. In fact, for the ex- 
periments with a continuous current they had em- 
ployed one generated by a few batteries or a high-ten- 
sion one furnished by a static machine. If we con- 
sider that the deadly effects of the electric current are 
not produced by the tension, but by the intensity of 
the current, we shall see that the effects sought could 
be obtained in neither case. In the case of batteries 
the tension was too low to permit a current of suffi- 
cient intensity to traverse the milk, being given the 
great resistance of the latter. In the second case, the 
tension was sufficient, but the intensity was negligible, 
as it generally is in static machines. In order to verify 
the matter, Messrs. Guarini and Samarini, after trying 
the experiment again, with the same negative results, 
rendered it more striking by substituting fishes in 
water for the microbes in the milk, and found that the 
animals exhibited no uneasiness in the presence of the 
current. The experimenters then employed a contin- 
uous current up to 170 volts, and, with a quart of milk, 
raised the intensity to 5 amperes. By extracting some 
of the milk at a certain distance from the electrodes, 
by means of pipettes, it was found that it was per- 
fectly sterilized and could be preserved. Unfortunate- 
ly, however, the experimenters were confronted by 
another difficulty, and that was that the milk, beginning 
in the vicinity of the electrodes, became coagulated. 
Upon employing fishes in water, the animals were of 
course perfectly electrocuted. Upon employing special 
electrodes with a current of water, the coagulation was 
much diminished and almost imperceptible. The exper- 
jmenters nevertheless abandoned the continuous for 
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the alternating current. In the first place they repeuat- 
ed the experiment of their predecessors, employing the 
Ruhmkorft coil. The milk was not sterilized, and the 
fishes, moreover, experienced but a slight shock. Messrs. 
Guarini and Samarini then had recourse to a 110-volt 
alternating current, with carbon electrodes. The milk 
was perfectly sterilized when the density of the current 
was adequate and was not coagulated when the fre- 
quency of the current was sufficiently elevated. It 
might be thought that it would prove advantageous to 
add to the milk certain substances of a nature to ren- 
der it more conductive; but the experimenters found 
that such was not at all the case, and that in such an 
event it became necessary to employ a much stronger 
current. They made this fact evident by electrically 
treating some fishes in fresh and salt water. In the 
second case it required a much greater intensity to 
kill the animals than it did in the first, because the 
greater part of the current went through the water 
and not through the body of the living organism. 

It may be concluded from these very interesting ex- 
periments that, in order to effect an electric steriliza- 
tion of milk, the three following conditions must be 
realized: (1) The milk must be traversed by an alter- 
nating current of sufficient frequency to prevent the 
decomposition of the liquid; (2) the density of the 
current must be sufficient to electrocute the microbes; 
(3) the alternating current must be of a sufficiently 
high tension to overcome the somewhat high resistance 
of the milk. If we have only an alternating current 
of low tension at our disposal, we might at a pinch add 
a salt or an acid to the milk in order to render it more 
conductive. In this case there would be required a 
much greater current intensity and substances capable 
of being subsequently eliminated without altering the 
quality of the milk. 

As for the practical application of the process, the 
apparatus for that is very simple, and consists of a 
well insulated receptacle and two electrodes, say of 
platinized carbon. Two factors evidently intervene— 
the duration of the treatment and the intensity of the 
current. Since the use of electricity is daily becoming 
more general, it may be that the process will be adopt- 
ed to a certain extent, since it gives absolutely steril- 
ized and in no wise altered milk. 


+O rr 
About a Baseball’s Curves. 
BY RICHARD MEABE BACHE. 


It is now thirty-three years since the question arose 
at Yale University as to whether or not a baseball 
thrown from the hand could be made to deviate hori- 
zontally from a straight line. The experiment was 
then and there tried, proving that the flight of a ball 
could be made to curve to the right or to the left by 
skillful pitching. This was accomplished by the simple 
expedient of placing a plank upright on the ground 
and, from a point at right angles to the middle of one 
of its broad sides, twirling a ball to a point back of 
the center of the plank. Since then, it is accepted as 
fact by all baseball players, that the flight of a ball 
can also, under fine handling, be made to incurve 
abnormally downward or-upward with reference to its 
landing place; that is, either in the direction of, or 
contrary to, the attraction of gravitation. 

The period mentioned was in the infancy of skilled 
baseball playing. Since then, a generation of players 
of the game has grown up, and the constant repetition 
of the phenomenon mentioned has become so engrafted 
with common experience, that few persons conversant 
with the game ever think that it needs explanation. 
The character of the pitch, whatever it may be, seems 
just as natural to them as that of the slight vertical 
curve of the ball when compounded simply of the 
forces of its projection and the attraction of gravita- 
tion. To so feel about the abnormal curved courses of 
the ball is, however, only a habit of mind, habitual 
experience of any kind of action mostly assuming, 
without appreciating, the reason for things. The aver- 
age baseball player accounts for the phenomenon by 
saying that it is caused by the pitcher’s giving the ball 
a twist as it leaves his hand. But that statement does 
not account for its being thereby compelled to move in 
an eccentric orbit. 

If, in a calm, one lets fall a feather, one sees that 
it descends slowly and with deviation from the ver- 
tical. But, let him cause a feather to fall from the 
top of the inside of the exhausted glass receiver of an 
air pump, and he will see that it falls plumb, like a 
shot. A body projected in space would proceed forever 
at the same rate, and in a straight line, were not space 
full of bodies that would attract it. This is one of 
Sir Isaac Newton’s laws of motion. Resistance of 
some kind is, in a word, indispensable to making a 
moving body deviate from the particular speed and 
course impressed upon it by its original projectile force 
and by the attraction of gravitation. 

It is, therefore, the resistance of the atmosphere, as 
well as the forces of projection and rotation of the 
baseball, which makes the ball describe a curve to the 
right, to the left, upward, or downward. The right- 
handed pitcher delivers his “outshoot” with much 
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greater effect of incurve at the plate than he can ac- 
complish with his “inshoot.’’ The left-handed pitcher, 
in a reversed position, but correspondingly, delivers 
his “outshoot” more effectively than his ‘inshoot.” The 
reason is that although, in each case, the speed of the 
ball for ‘outshoot” and ‘“inshoot” is the same, the 
speed of its rotation is very different. The centrifugal 
rotary force impressed by the pitcher upon the ball, 
opposed by the friction of the atmosphere, packed by 
the ball’s rapid duplex movement, being weaker in the 
“inshoot” than in the “outshoot,’’ permits of less 
curvature there in the ball’s flight than is possible in 
the ‘“outshoot.” In all cases, the ball makes its in- 
curve at the plate, whether horizontally, from right 
or left, or vertically, from above or below, because 
friction of the atmosphere, compressed by the ball’s 
combined velocity and speed of rotation, retards and 
finally exhausts its movement of rotation at the end 
of its flight. The two movements of the ball, and the 
resistance of the atmosphere, forming together three 
compounded forces, compel the flight of the ball to 
assume the form of a curve. As the bali leaves the 
hand of the pitcher, it whirls onward until, the quick- 
ness of its rotation being diminished by friction on its 
surface from the atmosphere, and thereby weakened, 
it curves either upward, inward, or from right or left 
with reference to the “plate” of the baseball field. 

Anyone should be able to realize the truth of this 
demonstration of the principle through which the 
course of balls can be curved, if one has ever realized 
the density of the atmosphere, and the fact that it is 
a compressible, elastic gas. These properties of the 
atmosphere make of it, under the circumstances de- 
scribed, a continuous elastic cushion upon which the 
rotating ball impinges, and by the intervention of 
whose moderate resistance the course of the ball is 
modified in direction. The average pressure of the 
atmosphere, at the level of the sea, to the square inch 
of the earth’s surface, is 14.7304 pounds, commonly 
called, in round numbers, 15 pounds. The average 
barometric’ height is about 30 inches at the level of the 
sea; but it is only 24.75 inches in height at Denver, 
Colorado, a difference in height between the two situa- 
tions corresponding to a difference in weight of 
atmosphere of over two and a half pounds out of 
nearly fifteen. Yet it has been lately stated, that 
batting averages at Denver are the same as those on 
the eastern coast of the United States. However that 
may be (and it seems utterly irreconcilable with 
what has been shown here), there must be, in so rare 
an atmosphere as that of Denver, compared with that 
of the eastern coast of the United States, less possible 
curvature to the flight of balls than is common to 
pitching them in the latter region. 

The main fact here elaborated as to cause may be 
concisely stated in language not forbiddingly scientific. 
The “upshoot,” “downshoot,’ and right and left ‘out- 
shoot” and “inshoot” of the baseball, thrown by 
pitcher to “plate” of baseball field, represent, through 
their various incurves at the “plate,” resultants corre- 
sponding with the compounded forces of the projection 
of the ball, its rotation in varying positions of its axis 
of revolution, and the resistance due to the density of 
the atmosphere; the last factor being known as vis 
inertie, the force of inertness, which involves resist- 
ance to motion, and which is therefore truly regarded 


as a species of force. 
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Remarkable Phenomenon of Crystallization. 

A curious phenomenon was observed lately by Prof. 
Stanislas Meunier, of the Paris University. He found 
that a certain number of plaster balls, left to dry 
after a short immersion in salt water, became entirely 
transformed into a conglomeration of gypsum cry- 
stals, and some of the latter reached 1-5 of an inch in 
length. In an account of this phenomenon which he 
gave to the Academie des Sciences, he states that 
although the balls of plaster had been formed under 
quite similar conditions and even used in the same ex- 
periments, they were far from showing the same cry- 
stalline appearance. In some of them a glass was 
needed to see the crystals, while in others they could 
be distinguished with the naked eye and were from 
0.2 to 0.25 inch long. Some of the specimens showed 
a radial arrangement of the crystals which is not 
seen in the natural plaster stone. The crystalline 
structure varies with the distance from the surface 
in the same ball. It is scarcely noticeable on the sur- 
face, and the ball must be broken in order to observe 
it. When broken in halves, the crystallization is more 
strongly marked near the center than in the outer 
parts. At the periphery there is a compact coating 
or skin about 1-30 inch thick. Starting from this, the 
mass assumes the character of an irregular assem- 
blage of crystals, more or less coherent, which often 
fall apart at the least shock. As to the cause of this 
remarkable phenomenon, it seems that the salt which 
was used to impregnate the plaster must have a kind 
of crystallogenic taculty, acting as it does to bring 
about the formation of crystals. If this is so, it is one 
step toward explaining the causes which bring the 
gypsum in the earth’s strata into the crystalline state, 


Jury 16, ty04. 


Correspondence, 


Paper-Lined Tin Cans. 
To the Editor of the ScIENTIFIC AMERICAN: 

I notice in your issue of July 2 an English inven- 
tion for lining tin food cans with paper parchment. 
I would suggest that instead of lining the finished 
cans, the sheets be covered before making up. There 
is also a great field for capital in making long 
strips or coils of tin, paper-coated, of suitable width 
for the body of the cans, thus saving cost both in the 
first manufacture of the tin and also in the better 
adaptation of long coils to the use of automatic ma- 
chinery for making the cans. Geerce D. Crark. 

Plainville, Conn. July 4, 1904. 

a +o. ——___. 
Halter Embedded in Horse’s Skull 
To the Editor of the ScrenTiric AMERICAN: 

I am familiar with the photograph of horse’s skull 
published in last week’s issue. 

The skull is of a three-year-old colt, and it was 
found in the bush at a place called Swan Hill, distant 
214% miles from Melbourne, or 114 from Bendigo. 
It was found in this condition some thirty years ago, 
and was given me three years since by the person who 
found it. 

There appear no facts beyond what the skull itself 
and equine pathology teach us, i. e. when the perios- 
teum of this species is injured, a deposition of bone 
ig thrown out—Nature’s endeavor to strengthen and 
assist the part—which becoming ossified, gives rise 
to many external blemishes. 

This has assuredly taken place. The skull still 
growing, and the rope probably contracting at the 
same time, then the rotary movement of the jaws 
during mastication caused this irritation to the perios- 
teum, and hence in time brought about the condition 
seen in the photograph. The animal probably died 
of starvation. 

It is by no means a made-up specimen; and has 
been examined by many veterinary surgeons of this 
State, and all the medical men of this city, who one and 
all agree that it is the most wonderful specimen they 
have yet seen. ERNEST W. MITCHELL. 

Bendigo, Australia. 


Discovery of One Hundred and Fifty-two New 
Variable Stars in the Large Magellanic Cloud. 


The two Magellanic Clouds have long been objects of 
careful study, on account of the extraordinary physi- 
cal conditions which prevail in them. They have not, 
however, heretofore been known as regions in which 
variable stars are numerous. The discovery of a 
large number of variable stars in the Small Magel- 
lanic Cloud led to an examination by Miss Leavitt of 
the Large Cloud, although a detailed examination of 
the region immediately surrounding N. G. C. 2070, the 
Looped Nebula, had already been made, with negative 
results. Over one hundred variable stars have thus 
been found. Twenty-one plates, taken with the Bruce 
24-inch telescope and having exposures of from one 
to five hours, were used. A series of six of these, 
taken within ten days of each other, has made it 
possible to derive some inferences as to the periods. 

The variability of all of these stars has been con- 
firmed either by Mrs. Fleming or by Miss Leland. It 
is probable that the range will be increased when a 
photometric scale is substituted for that here used. 
Many of the faint stars in the Large Magellanic Cloud 
show slight fluctuations in brightness. This renders 
it probable that many more variables may be dis- 
covered from an examination of later plates. 

Preparations are being made for determining the 
precise positions, periods, and light curves of all of 
these variables. 

The iotal number of variables found in nebulous 
regions by Miss Leavitt is at least 277. It is a .2 
markable illustration of the results to be expected 
from a systematic study of the Harvard Library of 
Astronomical Photographs. Durins; 1903, a grant 
from the Carnegie Institution permitted a corps of 
eight or more observers io carry on such investiga- 
tions. Since then this corps has been disbanded, and 
the means of the Observatory have permitted but one 
observer to be employed on similar work, with the 
results here shown. Epwarp C. PICKERING. 

Harvard College Observatory. 
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The Current Supplement. 


The current SUPPLEMENT, No. 1489, opens with an 
account of the giant 5,000-horse-power engine and dy- 
namo furnishing the lighting current for the Louisi- 
ana Purchase Exposition. An excellent picture ac- 
companies the text. The Paris correspondent of the 
ScIENTIFIC AMERICAN tells much that is interesting of 
the house of the Vetii, a Pompeian villa that has been 
the subject of considerable archeological discussion. 
Mr. H. G. Wells’ article on the “Discovery of the Fu- 
ture” is concluded. Mr. Charles A. Stevenson de- 
scribes the making of leather from alligator skins. 
Some excellent formulas for varnishes are given. An 
illustrated description of storage battery locomotives 
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for shop transportation is published. Dr. L. Brandt 
writes interestingly on the sensitiveness of chemical 
reactions. 


Engineering Notes. 

The project of digging under the English Channel 
has raised a storm of objection in Great Britain. 
Every time the scheme crops up, the same criticisms 
are leveled at it. Mathieu’s proposal made in 1802, 
which received parliamentary sanclion both in France 
and in England, came nearest to realization. The plan 
has again been proposed, and seems no nearer realiza- 
tion than before. M. Peltereau in an elaborate report 
shows how commercially advantageous it would be 
to England and to France. Englishmen, however, 
have received the French advances with anything but 
cordiality. Admitting the economic advantages which 
would result, and the comparative ease with which 
modern engineers could build the tunnel, they deplore 
the moral effect on the British nation, whatever that 
moral effect may be. Fears are expressed that a pow- 
erful army would steal through the tunnel, and invade 
England with the utmost ease. The absurdity of the 
objection hardly deserves comment. 


According to the Elektrotechnische Rundschau, a 
new process for utilizing exhaust steam to produce 
power in low pressure steam turbines has been de- 
veloped in Germany. The device is especially in- 
tended for utilizing the exhaust from intermittently 
working mining engines. While an ordinary conden- 
sation in most of these engines will have but a very 
slight effect (the vacuum in the cylinders being 
negligible, and considerable condensation losses being 
caused by a high cooling of the steam cylinder during 
stoppages), the new outfit will permit the use of the 
exhaust from these machines so as to secure higher 
economy than can be obtained, for instance, in the 
case of a high-class triple-expansion engine. From 
the exhaust steam from a hauling engine 500, and 
from that from a reversing machine 1,000, electric 
horse-power may be generated. Moreover, the first 
cost is much lower than in a high-tension steam plant 
of the same output, while there are no expenses for 
operation worth mentioning. The principle of the pro- 
cess consists in storing the exhaust steam issuing in 
variable amounts from the intermittently working 
engines in an exhaust steam accumulator and of trans- 
mitting the stored steam in a uniform manner to a 
low-tension turbine. The latter, after receiving the 
steam as a rule at atmospheric tension, will give it off 
again at the condenser tension. In the accumulator 
the exhaust steam has a pressure by 0.15 to 0.3 
atmospheres higher, the pressure varying within these 
low limits with the charging and discharging of the 
apparatus. 


In the case of an amount of heat, @, per hour 
traversing a wall, there must be, as is well known, a 
certain temperature gradient. Considering a portion 
of the boiler heating surface, the side of the sheet 
metal turned toward the water will take the tempera- 
ture, ¢, and the side turned toward the fire the higher 
temperature, ¢,. In the case, however, of any portion 
of the water side of the plate being coated with boiler 
scale, there is an obstacle to the heat being drawn off, 
so that the fire side of the plate will have to assume 
a higher temperature, JT, in order to be traversed by 
the same quantity of heat. The temperature gradient 
thus increases from ¢t,—t to T—t, when a “stagnation 
of heat” takes place beneath the boiler scale coating. 
This phenomenon, the name of which does not seem to 
be well chosen, plays an important part in connection 
with boiler explosions. According to Austin’s re- 
searches, a discontinuity in the behavior of the tem- 
perature will occur in similar cases, the water side of 
the sheet metal wall having a temperature superior 
by some degrees to the immediately adjoining water 
layer. The experiments carried out by the Physikal- 
ische Reichsanstalt have shown this sudden fall of 
temperature to be smaller in the case of the water 
being stirred up violently, as compared with the case 
of calm water. According te Volk, in a paper recently 
read before the Cologne section of the Verein 
Deutscher Ingenieure, this accounts for the so-called 
ebullition delay, which formerly was resorted to for 
explaining the occurrence of explosions produced on 
heating. In fact, as soon as the valve is opened, a 
violent evolution of steam would be produced, the 
water being stirred up and the fall in temperature 
becoming less, and as the wall thus is hotter than 
necessary, the surplus heat is set free suddenly. Ac- 
cording to Mr. Ernst, about 2,000 heat units would 
traverse each hour a plate of boiler scale 1 millimeter 
(.0389 inch) in thickness and 1 cubic millimeter in 
area with a temperature gradient of 1 deg., while an 
oil layer will lead 100 heat units under the same con- 
ditions, and a coating of ashes 65 heat units. When 
considering that in the same case 50,000 to 60,000 heat 
units will traverse the iron, it will be possible to ascer- 
tain the temperature limits in the passage of heat. 
through the boilc~ heating surfaces. This local super- 
heating of the walls results in the firebox being put 
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to higher strains, while the influence exerted en the 
walls themselves is still more important, an altera- 
tion in the shape and a diminution in their resista- 
bility being produced. A similar superheating may be 
produced not only by deposits of scaie, but as well by 
the effect of the flame; moreover, the walls of the 
boiler will be prevented from cooling by adjoining 
masonry or by ashes, thus remaining at a much higher 
temperature than the surroundings. 


Electrical Notes. 

The Schuckert & Co. Electric Company, of Nurem- 
berg, made some time ago comparative tests of incan- 
descent gas and electric arc lights, the results of which 
have just come to hand. These experiments, carried 
out by Dr. Lehmann Richter, gave the following re- 


sults: The surface luminous intensity at the level of 
the eye proved fully satisfactory for both light sources, 
the arc light affording also a uniform distribution of 
light. In the case of the electric arc light, no noxious 
alteration of the air was noted, the temperature would 
not rise to any appreciable extent, nor would the per- 
centage of carbonic acid be augmented. With incan- 
descent gas light, on the other hand, the temperature 
at the level of the eye was found to rise by about 6 
deg. C. in the course of three hours, while the percent- 
age of carbonic acid was found to increase to more 
than five times the initial figure. As regards the cost 
of operation of both classes of light, this proved 
somewhat smaller in the beginning with the Auer 
light, whereas, after a short time, the figure corres- 
ponding to the cost of operation of the arc light was 
reached, even without taking the lighting flame into 
account. When accounting for the lighting flame, on 
the other hand, the cost of the Auer light would be 
much higher than that of the electric arc light. 

In a recent issue of La Energia Eléctrica, Madrid, 
Mr. G. J. de Guillén Garcia records some interesting 
experiments made by him in conjunction with his 
son. In connection with some wireless telegraphic 
researches, the younger Garcia happened to note that 
in the telephone of the Tommasi coherer located at 
the receiving station, there was a difference in sound 
varying according to the air gap in the interrupter of 
the Ruhmkorff apparatus. This suggested the idea 
that a similar apparatus would be susceptible of trans- 
mitting the human voice to a distance without wires. 
The author was eventually enabled through the cour- 
tesy of Prof. Marcel, of the Barcelona Seminary, to 
carry out his idea. The experimental apparatus is 
rather simple. At the transmitting station there is a 
Ruhmkorff apparatus 3 centimeters in spark length, 
as well as the necessary oscillator, a small antenna, 
and a grounded conductor. Between the transformer 
(i. e, the Ruhmkorff coil) and a small battery of 
Grenet cells, is a special microphone, acting both as 
manipulator and as interrupter. The automatic inter- 
rupter of the induction coil is stopped, while the con- 
denser is used for enforcing the oscillator spark. At 
the receiving station is a Tommasi coherer, connected 
with the receiving antenna and the grounded con- 
ductor. In a telephone receiver, the noise produced by 
the Hertzian waves on traversing the coherer is noted. 
On bringing the mouth to the microphone and singing 
or speaking, every sound vibration will be attended by 
an interruption in the passage of the electric current 
through the primary circuit of the transformer, the 
number of sparks in the oscillator thus being varied. 
The underlying principle shows therefore some an- 
alogy with the mechanism of an ordinary telephone. 
Any results so far obtained in the reproduction of sing- 
ing are said to be quite satisfactory, whereas the ren- 
dering of language leaves much tc be desired. The de- 
fect seems to be the difficulty of designing a micro- 
phone of sufficient intensity; Mr. Garcia, it is true, has 
remedied the imperfections of his apparatus to a cer- 
tain extent, by using a condenser and augmenting the 
potential difference; this, however, could not be driven 
because electric arcs were easily formed. 
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An interesting lecture was recently delivered in Lon- 
don by J. M. Bacen, the aeronaut, upon the subject of 
photographing from a balloon. There is great un- 
certainty ebout obtaining good photographs from a 
balloon, on account of the atmospheric influences. 
Even on a clear day, when the sun during the ascent is 
shining, definition gradually becomes blurred, until 
at a height of 4,000 feet photography becomes impo3- 
sible, owing to the dust motes that reflect the stn- 
light. Warm and ecld air currents coming in contact 
with one another give rise to conditions that prevent 
photography, but over water sharp definition is gener- 
ally possible, owing to the moisture in the air. Some 
of the most striking resuits have been obtained on a 
dismal. rainy cay, when leaving the earth and pass- 
ing thrcugh the clouds into genial weather above, while 
the cloud masses below were brilliantly illuminated 
by the sun. An ascent from Clifton on the occasion 
of the meeting of the British Association produced 
some exceptionally beautiful photographs, that were 
obtained toward sunset. 
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THE NEW WHITE STAR LINER “‘BALTIC”—THE LARG- 
EST VESSEL IN THE WORLD. 

BY THE ENGLISH CORRESPONDENT OF TWE SCIENTIFIC AMERICAN. 

The success of the “Oceanic” showed that the most 
remunerative type of craft for the transatlantic traffic 
is the vessel of a medium speed, maintained under all 
varying conditions, but of a tremendous tonnage. Al- 
though speed may be an important desideratum from 
one point of view, such a qualification is in reality 
only appealing to a limited quota of passengers, the 
bulk of travelers preferring greater comfort and stead- 
iness of the vessel, especially in rough weather. Each 
ot the two vessels built after the “Oceanic” has marked 
an increase in size and tonnage upon its predecessor. 

The latest liner, the “Baltic,” surpasses in size any- 
thing that has thus far been attempted, though it is by 
no means the finite, for Messrs. Harland & Wolff have 
declared their readiness to build a. vessel of 50,000 
tons. The realization of such a vessel is dependent 
upon the capacity of a dock to accommodate it. 

The length of the ‘Baltic’ over all is 725 feet 9 
inches. 


This is an increase upon the length of the 
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and the two houses below contain the deck staterooms. 
All the first-class accommodation is situated amid- 
ships. One of the most notable features in the “Bal- 
tic’ is the grand dining saloon situated on the upper 
deck. It extends the full width of the ship, 75 feet, 
is exceptionally lofty and airy, and has seating ac- 
commodation for 350 people. It has a domed skylight, 
and the decorations are most artistically and effective- 
ly carried out. 

Immediately albaft the first-class is the second-class 
accommodation, together with a comfortable smoke- 
room and library. 

The third-class passengers are provided for alaft 
the second-class, and to a limited extent at the fore 
end of the vessel. A great feature in this accommo- 
dation is the large number of staterooms two, three, 
and four-berth, and the commodious and comfortable 
dining rooms, fitted with tables and revolving chairs. 

The maximum of safety is secured by the exception- 
al strength and structure of the vessel, together with 
the elaborate system of watertight compartments. One 
very important safety device which is the first instance 
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The cooking and refrigerators are also electrically 
operated, by which provision greater cleanliness and 
coolness are obtained. The odors of the cooking galley 
are withdrawn by means of electric fans and carried 
through pipes and exhausted into the open air at the 
stern of the vessel. The machines for the refrigerating 
chambers are worked upon the CO, principle. The 
whole of this plant is electrically operated, thereby 
cbetaining an appreciable economy in ice storage, as 
the vessel will be able to leave port with a smaller 
supply of ice than is feasible upon other vessels fitted 
with existing systems. 

The private staterooms are equipped with elec- 
tric chafing dishes, warming pans, and other utensils, 
which the passengers can immediately use whenever 
desired, an innovation which will doubtless be highly 
appreciated. 

The vessel is not speedy. In the case of the 
“Oceanic” a speed of 20 knots can be maintained, but 
in the subsequent vessels this was reduced to about 
16% knots. The “Baltic” will approximate the same 
speed, with a great reserve of power, to enable this 
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The Four Decks of the “ Baltic.” 


Length, 725 feet, $9 inches. 
THE NEW TRANSATLANTIC STEAMSHIP “BALTIC,” THE LARGEST VESSEL AFLOAT. 


“Celtic” and “Cedric” of 25 feet. The beam is the 
same, being 75 feet; the depth, 49 feet. The gross ton- 
nage is 23,000 tons, an increase of about 3,000 tons. 
The cargo capacity is about 28,000 tons, and the total 
displacement at the load draft approximates 40,000 
tons. 

Although the two sister ships are practically of re- 
cent construction, yet so rapid is the progress of de- 
velopment in shipbuilding design and construction that 
this latest vessel contains several interesting improve- 
ments, possible of embodiment owing to the immense 
size of the boat. 

The same standard of luxury and comfort in the 
accommodation and appointments for the convenience 
of the passengers so characteristic in the previous 
ships is maintained, eut the accommodatien is more 
commodious. The total complement of passengers is 
8,000 passengers, and a crew of about 350. The gen- 
eral arrangement of the ship is similar to the other 
two vessels of this type—a continuous shade deck run- 
ning fore and aft, with three tiers of deckhouses and 
two promenade decks alove same. On the upper prom- 
enade deck is the first-class smokeroom and library, 


Beam, 75 feet. 


of its application to a mercantile vessel is the electrical 
indicator, which is utilized in the British navy, for 
the prevention of collisions. This device is placed on 
the bridge. It indicates the exact position of any other 
vessel entering its magnetic zone. There is a dial 
carrying a needle on its face similar to a compass. 
Directly the other vessel enters the magnetic zone, 
the radius of which in this instance is five miles, the 
needle revolves and points directly toward it, thereby 
indicating its precise location. This apparatus is 
highly sensitive, and even the screw revolutions of the 
approaching vessel are registered by the wave vilra- 
tions. In this manner the officer on the bridge can 
estimate the exact time he is distant from the other 
vessel, and act accordingly so as to clear it. With this 
precautionary device it is absolutely impossible for 
another vessel to creep up even in foggy weather or 
under cover of darkness without the officer being 
aware of its approach. 

Other important devices which tend to insure great- 
er safety are the electrical lead and log. When in oper- 
ation the speed of the ship and the depth of water are 
indicated at regular intervals of ten seconds. 


Maximuin Displacement, 40,000 tons. 


rate of traveling to be maintained even under adverse 
conditions. 

The “Baltic” is fitted with engines of Harland & 
Wolff’s quadruple-expansion type, developing about 
13,000 I. H. P. The engines are arranged on the bal- 
ance principle, which practically does away with all 
vibration. The twin engines and twin screws afford 
another element of safety to the ship and passengers, 
and the possibility of danger is reduced to a mini- 
muin. 

The maiden trip of the ‘Baltic’ was made without in- 
cident. Her trip occupied 7 days, 13 hours and 37 min- 
utes. She left Liverpool at 5 P. M. on June 29, and 
by 8:21 had passed Rock Light on her way to Queens- 
town. Her daily runs were: July 1, 312 knots; July 
2, 395 knots; July 3, 403 knots; July 4, 417 knots; 
July 5, 387 knots; July 6, 407 knots; July 7, 414 knots. 

The engines ran from seventy-eight to eighty revo- 
lutions a minute, while the forty-eight furnaces con- 
sumed only 235 tons of coal a day. The “Baltic’s” 
best day’s run was on July 4, when 417 knots were 
logged, and she maintained an average hourly speed 
of seventeen knots. Her average for the trip was 16.1 
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Part of the Colonnade and the Lateral Cascade. 


The Festival Hall, the Colonnade of States, and the Cascades. 


Pnowgrapps copyriguteu iyi DY Louaua Purchase Expostuon Co. 


A General View of the Festival Hall and the Cascades, 
THE LOUISIANA PURCHASE EXPOSITION.—(See next page.] 
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knots an hour. Her engine and fireroom force is com 
paratively small—fourteen engineers, fifteen oilers, 
thirty-six firemen, twenty-six coal passers, two store- 
keepers, two stewards and one winchman making up 
the three watches. 
CASCADES AND COLONNADE OF STATES AT THE 
EXPOSITION. 


BY THE ST. LOUIS C@RRESP@NBENT @F THE SCIENTIFIC AMERICAN. 

Compared with previous expositions, the present 
grounds at the St. Louis Fair are laid out on a scale 
of magnificence which renders them certainly the most 
imposing and beautiful architectural display ever made 
in an enterprise of this character. The archi- 
tects took advantage of a dominating hill about 
100 feet in height, which slopes gradually to 
the plain upon which the exhibition palaces 
are grouped, and placed upon the apex of this 
hill the leading architectural feature of the 
whole. The exhibit palaces are laid out on ave- 
nues which radiate from this common center, 
and upon the crest of the hill stands the cen- 
tral architectural building, the great Hall of 
Festivals, forming a center of a vast gently 
curving structure known as the Colonnade of 
States. The latter terminates at either end in 
circular pavilions, each 140 feet in height and 
corresponding somewhat in architectural treat- 
ment to Festival Hall. The Colonnade itself, 
which is 52 feet in height and over a quarter 
of a mile in length, forms a vast arc of a circle 
along the brow of the hill, crowning the crest 
of a natural amphitheater that rises 70 feet 
above the surrounding country. 

At intervals along the Colonnade are mam- 
moth allegorical statues, representing the four- 
teen States included in the Louisiana Purchase. 
The face of the hillside fronting the Industrial 
Palaces is laid out as a sloping lawn, which just now 
is blazing with a wealth of color, due to the wealth of 
bloom in the flower beds. From the front of the Festi- 
val Hall and of each pavilion flanking the Colonnade, 
there gushes forth the water of three large cascades. 
The central cascade starts with a width of 50 feet, and 
gradually broadens out to a width of 152 feet, where 
it takes its final plunge into the central cascade basin 
lbclow. The total fall is 95 feet, and the length down 
the face of the falling water is about 300 feet. All 
three cascades converge to the central lagoon, and at 
night time, by the aid of colored electric lighting, a 
most beautiful and varied effect is produced. From 
an engineering standpoint the cascades are a truly 
notable performance, involving as they do the lifting 
of 90,000 gallons of water every minute to a 
height of 95 feet, the water circulating in this 
way from the lagoon to the summit of the cas- 
cades and back again. The pumping machinery 
is located beneath one of the side cascades, and 
the work is done by three large centrifugal pumps 
that are operated by induction motors, each of 
2,000 horse-power capacity. 

The lagoons trom which the water is drawn 
hold about twenty-five million gallons, and when 
the pumps are running at the rate of 90,000 gal- 
lons a minute, it takes about four and one-half 
hours to pass the entire water in the lagoon 
through the pumps. It is evident that such rapid 
handling of the water necessitated special pro- 
visions to prevent a vortex in the lagoon; and to 
overcome the difficulty, and to promote a general 
circulation of the water, the suction pipe leading 
to the pumps is carried some 500 feet down the 
main lagoon, and is so arranged that water can 
be drawn at will through screened openings dis- 
tributed throughout its entire length. 

The great Hall of Festivals itself carries a 
dome 140 feet in diameter that rivals in size that 
of St. Peter’s at Rome. Of course, in height it is 
considerably smaller than St. Peter’s, which ex- 
tends some 450 feet from the ground level, where- 
as the height from the grand court to the top 
of the dome of Festival Hall is about 250 feet. 
The diameter of the hall at its base is 192 feet, if 
we exclude the terrace upon which it stands. The 
whole building covers more than two acres, and it 
has accommodations for about 4,000 people. 

As the building has a strictly festive purpose, 
the architect and the sculptor have aimed to ren- 
der it joyous in its spirit and treatment; but 
above and beyond that, the entire composition of the 
Cascades, the Colonnade, and Festival Hall has been 
given an historic as well as an allegorical significance, 
expressive of the jubilation which a great nation must 
naturally feel that the sway of liberty was extended 
by the Louisiana Purchase from the Atlantic to the 
Pacific. This idea is strongly brought out in the sculp- 
tural decorations. Around the central cascades stair- 
ways descend on both sides, and swing away in oppo- 
site directions to the Basin below. The side cascades 
represent in their treatment the Spirit of the Atlantic 
and the Spirit of the Pacific. Each is 400 feet in 
length, and the scheme includes fifteen groups of sta- 
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tuary for each side. At the head of each cascade and 
in front of the pavilions are groups which the sculptor 
has named respectively ‘Spirit of the Atlantic” and 
“Spirit of the Pacific,” the Atlantic Ocean being sym- 
bolized by the figure of a vigorous youth at whose 
feet soars an eagle, typifying the restless and turbulent 
character of the Atlantic, while beneath are groups of 
children and forms of sea lions. A graceful girl re- 


clining above a sea gull, a grizzled sea god, and other 
allegorical expressions are scattered throughout the 
length of this cascade. 
The fountain for the opposite cascade is surmounted 
‘by a flying female figure with an allatross, and var- 


A LENSLESS OR PINHOLE CAMERA. 


ious groups of characteristic statuary attend its prog- 
ress to the lagoon below. 

The Colonnade of States, which forms the lack- 
ground of this splendid picture in turf and stone and 
water, finds its motive in the majestic approach to 
St. Peter’s at Rome, and it is, of course, in some de- 
gree reminiscent of the lovely Peristyle at Chicago. 
Throughout the structure of the Colonnade, square py- 
lons serve to give a dignified and worthy framing to 
the colossal statuary, which typifies the twelve States 
and two Territories which have been formed from the 
original purchase. If the architects and sculptors had 
done nothing more at the Fair than produce this Fes- 
tival Hill, with its cascades and lagoon and magni- 
ficent reach of landscape garden effects, they might 


A PHOTOGRAPH TAKEN WITH THE PINHOLE CAMERA. 


well rest satisfied; for it is in itself, independently of 
the great work to be found embodied in the palaces 
and their flanking and surrounding statuary, a splen- 
did tribute to the high position which America is win- 
ning among the nations of the earth in the field of 
sculpture and architecture. 
— mt we 
The Speed BRecord of ihe ‘* Colorado.” 

On her builders’ trial, the United States armored 
cruiser “Colorado” attained a maximum speed over 
the measured mile of 22.31 knots an hour. The aver- 
age of two runs under forced draft was, 22.1 knots an 
hour. 
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LENSLESS PHOTOGRAPHY. 
BY N. R. BRI@@S. 

The taking of a photograph, and a good one, too, 
with a camera without a lens, may seem to many ut- 
terly incredulous. Nevertheless, it is done, and this 
innovation in photography has become an interesting 
feature with many lovers of the photographic art. 

A piece of tinfoil, through which was pierced a fine 
needle hole, to serve the purpose of a lens in admitting 
light to the sensitive plate, was secured to the front 
piece of the camera, in place of a lens, and the exposure 
made in the regular manner. Pictures thus made are 
now popularly known as pinhole photographs. The 
pictures, however, were not wholly satisfactory, 
owing to the difficulty of getting a perfectly 
round and smooth hole through this soft, flex- 
ible metal, ior in this lay the main principle of 
success. But this has led to the bringing out 
of a new invention called the ‘“radioscope,” 
which consists of a very thin piece of hammered 
brass plate, through which is bored an accur- 
ately round and smooth hole, and so mounted 
that it can be quickly adjusted to any camera, 
or any light-tight box that fancy may dictate. 

The accompanying illustration is from a re- 
production of a pinhole photograph of a scene 
in Central Park, taken for the writer by Mr. 
Charles G. Willoughby, of New York. 

As will be observed, there is a lack of that 
extreme sharpness produced by a regular pho- 
tographic lens; but, as has been wisely said, 
this is more than compensated for by a soft- 
ness of tone equaled only by the brush of an 
artist. 

The interest manifested in this new objective 
is due to the fact that it is of universal focus 
—the rays focusing in the stop; the perspec- 
tive is true, no part of the picture being out of 
focus, while interior and architectural photographs 
are rectilinear, that is, without distortion of any kind, 
for the rays of light fall directly upon the plate with- 
out interference of any kind. 

Nor is the work of the pinhole objective confined to 
any one subject, for with it. most pleasing portraits 
can be made. And it is said that work requiring the 
sharpest definition, such as copies, reproductions of 
documents, etc., can be often better done by the pin- 
hole objective than it can with a fine lens. The reason 
is obvious. A lens focuses often sharper than the 
eye, giving a staring, unnatural effect to the resulting 
print. 

Another singular feature in connection with the 
pinhole objective is that any size camera may be 

used. For instance, it will take a picture upon a 
plate three inches long or twenty inches long. 
Therefore, it will be seen that all one has to do is 
to arrange his camera for a small or large plate, 
and with the latter, interesting panoramic views 
could be secured. There is no doubt that a very 
cheap and satisfactory folding camera, in which to 
use any of the present series of roll films, could 
le made for special panoramic work. 

Of course, it should be understood that, owing 
to the small amount of light admitted through a 
pinhole objective, the time of exposure will nat- 
urally be longer than with a lens; and while it is 
possible to overexpose, there is less liability than 
with a lens. 

— its 
Smoke as a Preventive of Frost. 

M. Bignon has recently addressed to the French 
National Society of Agriculture a note giving in- 
teresting information on the efficacy of artificial 
clouds in preventing late frosts. For many years 
he has successfully practised this. His vineyard 
thus protected covers alout 15 acres and is di- 
vided into five parts, separated from east to west 
by walks 12 to 15 feet wide and circled bey an 
avenue of equal width. These walks facilitate the 
placing of the fires, which are built in a small 
basin sunk into the earth and filled with 15 or 20 
pounds of resinous matter and some pieces of pine 
and other vegetable débris. The basins are some 
50 feet apart. 

In 1903 the frosts were very heavy for a week, 
and recourse was had four times to artificial 
fires. The total expense was $400. The effect is 
stated as having preserved 25 per cent of the har- 
vest, or some 125 to 150 barrels of wine. 

It is stated that any sulstance can be burnt which. 
gives a thick and abundant smoke, such as green 
herls, moss, damp straw, tufts of grass, etc., but best 
results have been obtained in France by the heavy 
oils which are the residues of gas. 

—_——, te _ ——— 

Every Danish state locomotive that has gone for 
some years past into the shops for repairs has had its 
wheel peripheries gaged, and, besides less wear with 
large wheels, it is found that single drivers run better 
than four-coupled, and four than six-coupled, where 
the road is the same, and that, in each class, where 
the road is more flimsy, the, wear is greater. 
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THE NEW AUSTRALIAN PATENT ACT. 

On the inauguration of the Commonwealth of Aus- 
tralia on the 1st of January, 1901, inventors and their 
representatives looked forward to an early change in 
the patent practice of that British co’'™ny. Under the 
laws then in force, it was necessary to secure separate 
patents in each of the seven Australian colonies in 
which the inventor was desirous of protecting his in- 
vention, eut when it was known that the confederation 
of six of the colonies was an accomplished fact, it 
seemed that it would be but a short time before the 
patent laws would be amended and an inventor would 
le enabled to protect his invention in the several 
states forming the new colony, under a patent granted 
on a single application, with the payment of only one 
government fee. But in that, interested persons were 
mistaken, for time passed and the question of the 
passage of a new law received little, if any, attention 
of the Australian legislators, whose time was much 
occupied with the consideration of other questions 
which the general changes in the administrative de- 
partments made of prime importance. 

The new law after receiving the consideration of the 
legislators for several months was not passed until 
October 22, 1903, and it was even then provided that 
the law would not go into effect until it was sulse- 
quently proclaimed. At last the new law has been 
proclaimed, and the new provisions are now in full 
force. With the exception of New Zealand, the com- 
monwealth includes all the Australian colonies, in- 
cluding Tasmania. 

While under the law it remains for the commissioner 
of patents to define the section referring to the novelty 
of invention, it is thought that from the other sections 
and the general provisions of the patent laws of Great 
Britain and its colonies, the commissioner will, with- 
out doubt, rule that patent applications should be filed 
before the invention is publicly known in the common- 
wealth, either by the publication of the invention in 
public print or the putlic use of the new device. As 
the United States Patent Office Gazette is sent to Aus- 
tralia, and as most inventions are fully disclosed in 
the claims and drawings which appear in the Gazette, 
inventors should not delay their Australian applica- 
tions, but should file them lbefore the issue of the 
United States patent. Applications will be examined 
to ascertain whether the inventions are novel in Aus- 
tralia. 

There is no requirement that the patented invention 
be manufactured, but if the patentee fails to supply 
the reasonalle requirements of the public, he may, 
after two years from the granting of the patent, be 
compelled to grant licenses to others for a reasonable 
consideration. 

Patents previously granted under the Australian 
state patent acts remain in force for their 
full time, and, under the commonwealth act, 
they may le extended throughout the com- 
monwealth, provided action is taken before 
the invention is publicly Known in the states 
other than the one in which the patent was 
granted. Inventors who have secured patents 
under the old laws and who desire to extend 
them under the new law, should proceed with 
their commonwealth applications without loss 
of time. 

Provision has been made for the Australian 
commonwealth to join the International Con- 
vention for the Protection of Industrial Prop- 
erty, but until it is so ordered by the King of 
Great Britain, through an order in council, 
inventors will be unable to claim in Australia 
protection under the provisions of that treaty. 

Instead of annual taxes, the new law makes 
it necessary to pay after the issue, and during 
the life of the patent, only one tax of £5, 
which becomes due before the expiration of 
the seventh year of the patent term of four- 
teen years. 

Every patented article sold in Australia un- 
der a patent granted in that country should 
le marked with the word “Patented,” to- 
gether with the number ot the patent and 
the day and year it was granted. Failure to 
so mark the patented goods may prevent the 
patentee from recovering damages for the 
infringement of the patent. 

Oe 

Henry C. Peabody, the inventor of the rifle 
bearing his name, who died a short time ago, 
left an estate valued at $375,000 which, by 
the terms of his will, was left for the found- 
ing of the Peabody Industrial School for 
Girls. 
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VOTING MACHINE. 

We illustrate herewith a novel type of voting ma- 
chine, invented by Mr. Andrew H. Hart, of Winchester, 
Ky. This machine is designed to carry a bust or 
photograph of each candidate to be voted for, so that 


A NOVEL TYPE OF VOTING MACHINE. 


the voter may be given some idea of the man for whom 
he is voting. Our illustration shows the voting ma- 
chine as arranged for only two tickets of six candi- 
dates each, but it will be evident that a machine could 
le built on the same principle for recording the votes 
on any desired number of candidates and any number 
of tickets. The machine consists of a casing inclos- 
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A COMPENSATING WINDMILL. 
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ing two groups of rolis, one for each ticket, an@ ar- 
ranged one in advance of the other. These groups 
consist of pairs of rolls, one pair for each candidate. 
Coiled on the forward roll of each pair is a tape which 
is printed with consecutive numbers. This tape passes 
under a glass-covered opening in the casing, and 
thence to the second roll, on which it is wound up. 
The flanges of the latter roll are formed with ratchet 
teeth which are engaged by a dog carried by a movable 
slide in the top of the casing. This slide is formed 
with a pin which is adapted to be engaged by the 
lower arm of a bell crank loosely mounted on a trans- 
verse shaft at the top of the casing. This bell crank 
may ke moved laterally on this shaft to engage any 
one of the pins desired, and then when drawn forward 
to the dotted position shown, it moves back the slide 
which is engaged, rotating the ratchet one notch, 
thus bringing the next consecutive number into line 
with the glass-covered opening in the casing. The 
slide carries a spring latch which locks the parts 
against further movement. The portraits of candi- 
dates are mounted on hinged blocks, which are tipped 
forward as they are voted for by bars attached to the 
slides and engaging the lower edges of the blocks. To 
prevent a voter from casting votes for two candidates 
for the same office, the portrait blocks of rival candi- 
dates are connected by rods in such manner that 
when one is tipped forward, the other one will be 
also tipped. Each block is provided with a projecting 
finger which, when the block is tipped, engages the 
end of the bar on the slide and prevents the latter 
from being advanced to move the numbered tape. 
Thus when one candidate is voted for, no vote can 
be cast for the rival candidate for that same office. 
After the voter leaves the voting booth, an official 
turns a rock-shaft which releases all the latches and 
brings the parts to normal position. In order to com- 
pensate for the gradually increasing diameter of the 
tape on the take-up roll, the numbers are spaced 
gradually further apart, so that they will always 
register accurately with the glass-covered opening in 
the casing. If desired, a record of the number and 
names of the voters may be kept by requiring each 
one on entering the booth to write his name on a 
slip of paper and put it in a chamleer in the machine 
through the slot shown in our illustration. 
2» +-0-=> 
A COMPENSATING WINDMILL. 

Inventors have been endeavoring for some time to 
invent a windmill of such construction, that no matter 
how great the velocity of the wind, the power trans- 
mitted would be practically constant, or not above a 
predetermined limit. Many such constructions have 
keen patented, but in the majority of cases they have 
proved impracticable when put to an actual test. 
In the accompanying engraving we show a construc- 
tion which gives every promise of success, and which, 
moreover, is very ingeniously contrived. This wind- 
mill is so designed that as the strength of the wind 
increases, the windwheels will be tilted upward, as indi- 
cated by dotted lines in our diagram, so that the force 
of the wind upon them will be modified. The windmill 
is preferably made with two windwheels, whose sails 
are oppositely inclined, so that they will ro) 
tate in opposite directions, and thus tend to 
balance each other. The inner windwheel is 
secured to a hollow shaft, through which the 
shaft of the outer wheel passes. These shafts 
are mounted in a bracket, which has a uni- 
versal joint connection with the windmill 
standard, and the weight of the windwheels is 
balanced by an adjustable counterweight. At 
their inner ends the shafts carry bevel gears 
which, through the medium of a pair of idlers 
on the horizontal hinge pin of the windwheel 
bracket, transmit power to a pair of concen- 
tric bevel gears turning on a vertical axis. 
The outer one of these gear wheels is mounted 
on a hollow shaft which, at its lower end, 
carries a bevel gear engaging the upper teeth 
of the gear wheel on the power shaft of the 
windmill. The lower teeth of the power 
wheel are engaged by a bevel gear, secured to 
a shaft, which passes through the center of 
the hollow shaft, and carries at its upper end 
the inner bevel gear wheel of the concentric 
pair. As a result of this arrangement both 
windwheels, though turning in opposite direc. 
tions, act together to drive the power shaft in 
the same direction. The vane of the wind- 
mill consists of a blade or sail, which lies a'- 
jacent to and below the level of the win:t- 
wheels, and occupies a plane normally trans- 
verse to the direction of the wind. As th2 
velocity of the wind increases, the pressur?2 
against this blade causes the windwheels to 
rise, so that they will rotate at an acute angle 
with the direction of the wind, thus modify- 
ing the force of the wind upon them. [t will 
le obvious that any increase in the velocity 
of the wind will be compensated by an in- 
crease in the angle between the axis of the 
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windwheels and the direction of the wind. Mr. Alfred 
Fornander, 32 West 66th Street, New York city, is the 
patentee of this novel windmill. He is an inventor of 
some note, having devised a number of machines and 
articles, among them tapestry-yarn printing machinery 
and the “perpetual” pencil. His present invention 
certainly seems a marked advance on the windmill 
with which most of us are familiar. 
ae 
IMPROVED GAGE. 
The gage which is illustrated in the accompanying 
engraving is capable of quite a variety of uses. It 
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may ke used either as a single-tooth gage tor marking, 
or as a double-tooth gage for mortising work, as a 
cutter for forming dovetails and deep cuts, or as a stop 
on auger bits to limit the depth of holes. As indicated 
in Fig. 1, the device comprises a bar which is I-shaped 
in cross section, and is graduated along the edge. Rest- 
ing on the web of the bar is a slide, which is loosely 
held in place by a screw threaded therein, and passing 
through a central slot formed in the web. This is il- 
lustrated in Fig. 2, which shows the under- 
side of the device. A cutter is fastened to 
one end of the gage har. This cutter is pro- 
vided at its opposite end with a scratch pin. 
A scratch pin is also secured to the adjacent 
end of the slide, for making parallel scratch 
lines for mortising work. The space between 
the scratch pins can be regulated by moving 
the slide to any desired position. The slide 
when thus adjusted is held by a clamping 
head adapted to abut against the side of the 
work when using the tool as a marking gage. 
The clamping head consists of two trans- 
versely-extending jaws, held together at their outer 
ends, against the tension of two coil springs, by means 
of thumb screws. When the clamp is to be used on an 
auger bit, the gage bar is dispensed with, and merely 
the clamping head is used. The latter is secured to 
the bit by means of two braces, one on each jaw, 
which engage opposite sides of the auger at its middle 
portion. A stop piece secured to one of the jaws serves 
to limit the inward movement of the auger after the 
hole has been drilled to a predetermined depth. Mr. 
teorge Arnold, of 7002 St. Lawrence Avenue, Chicago, 
1]ll., is the inventor of this improved gage. 


_ >-+o+o —— 
HOSE OR PIPE COUPLING. 

A novel hose or pipe coupling, which has been 
invented by Mr. S. N. Vernon, of Sonora, Ohio, is illus- 
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trated herewith. The improved construction provides 
a very simple and convenient locking device, which 
will securely clamp the coupling sections together in a 
water-tight manner. The two coupling sections are 
made of metal, and are threaded at their outer ends to 
receive the hose or pipe. One of the sections, that 
shown at the right in the engraving, is cup-shaped at 
the inner end, to receive the neck formed on the inner 
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end of the other section. A packing ring is placed at 
the bottom of the cup, against which the sharpened 
edge of the neck section bears, and, similarly, a packing 
ring is placed at the base of the neck, to receive the 
sharpened edge of the cup section. Fulcrumed to the 
right-hand member is a locking link of general U- 
shaped formation, that is, it comprises two levers con- 
nected at their outer ends by a yoke band. A second, 
shorter member of similar formehas its two arms piv- 
oted to the two arms of the locking link just back of 
the main fulcrum. The shorter member is formed with 
hooks on each arm adjacent to the yoke band, which 
are adapted to hook over two pins formed on the left- 
hand coupling section. To couple the two sections to- 
gether, it is merely necessary to slip the neck of one 
into the cup of the other, bring the hook member into 
engagement with the pins, and then press down the 
locking link which, owing to the eccentric pivotal con- 
nection of the hook member with the locking link, will 
result in drawing the coupling sections tightly to- 
gether and pressing their sharpened edges into the flex- 
ible packing rings, thus effecting a water-tight joint. 
In this position the coupling sections will be locked 
until the locking link is lifted again. Recesses are 
formed in the left-hand coupling section to receive the 
yokes of the two U-shaped levers. 
—_____e+-6+-e______. 
GRAIN LIFTER FOR HEADERS. 

The improved grain lifter, illustrated herewith, is 
adapted for removable attachment to any header or 
like machine, and is especially designed for straighten- 
ing individual stalks of the grain, so that the heads 
need not be lost in the cutting. The device is not in- 
tended for use upon grain lying flat upon the ground, 
but particularly for use in connection with grain upon 
which the header can be readily worked, or grain in 
which the heads have sagged down for any cause, so as 
to be below the level of the platform of the machine 
when the platform is at its lowest point. The body of 
the device consists of a bar, preferably tubular, and a 
series of lifting arms or fingers carried thereon, and 
located at desired intervals apart along the length of 
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the bar. The lifting fingers are formed of spring steel 
rods, which project horizontally forward from the body 
bar, and are bent upward and backward at their outer 
ends, as shown. To prevent the fingers from turning in 
the body bar, they are made with rectangular shanks, 
which fit into rectangular openings in the bar. The 
grain lifter is mounted in hangers secured to the 
header. A pair of crank arms are secured to the body 
bar, from which suitable connections extend to an ad- 
justing lever. The latter may be operated to raise or 
lower the lifting fingers, according to the condition of 
the grain to be operated upon. It is evident that the 
device will very effectually raise the majority of the 
heads of grain which may have dropped from any cause, 
and carry these heads upward, so that the grain can be 
acted upon at a suitable point below the heads, and be 
cut by the sickle blades of the machine. It will be 
noted that all the operating parts of the device are 
carried rearward beneath the platform of the header, 
so that it can readily be attached thereto, and will inno 
manner interfere with the proper operation of the ma- 
chine. The inventor of this improved grain lifter is 
Mr. Jacob Mees, of Lane, So. Dak. 


— ee 
Blanks for Pearl Buttons. 


In the cutting of blanks for pearl buttons, much of 
the operator’s time is consumed in the sharpening of 
the saw, which must be done at very frequent inter- 
vals. This must be done three or four times an hour, 
and each time about three minutes is consumed in 
putting a new edge on the saw teeth. A new inven- 
tion by which this can be done in about ten seconds 
has recently been patented by J. W. Miller, of Musca- 
tine, Iowa, and ‘the inventor claims that not only is 
this time saved but better work is done. The tims 
saved alone represents an additional product of be- 
tween fifteen and twenty gross of blanks in the courss 
of a week. The device is merely an attachment made 
to the regular blank cutting machine, being fastened 
adjacent to the maple plug. When an operator wishes 
to set his saw, he adjusts the machine and without 
stopping the cutter, sets the saw. He then stops the 
machine and adjusts the filing machine, which con- 
sists of a number of small steel files working rapidly 
back and forth on the teeth of the saw In ten seconds 
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the saw is filed and set and the cutter has nearly a 

half a gross of buttons cut before his neigheor who 

is using the old method has finished filing his saw. 
a a 


VENTILATED EYE-SHADE. 

The ordinary type of eye-shade possesses the serious 
defect of improper ventilation. It is arranged to fit 
closely to the eye, and its shape is such as to catch 
and hold the heated air which drifts therein. This 
pocket of hot air is very annoying to the eyes, and 
causes them to burn and smart. The heat also affects 
the head, producing a dull, stupefying headache. These 
ill effects are avoided in the eye-shade here illus- 
trated, since ample provision is made to permit the 
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heated air to escape. The eye-shade is spaced from 
the forehead by means of a flexible ribbon, secured 
along its upper, inner edge. This riebon is sinuously 
disposed on the eye-shade, that is, it is looped, instead 
of lying flat thereon, and these loops bear against the 
forehead, causing the eye-shade to stand out a distance 
of about a quarter of an inch, thus forming a large 
ventilation passage for the heated air. A patent on 
this eye-shade has recently been granted to Mr. William 
S. Bevan, of 829 Gates Ave., Brooklyn, N. Y. 
—_—————— 8 SS 
CHAIN CLAMP. 

In the accompanying illustration we show 
a simple clamp, which can be attached to any 
chain in such manner as to relieve the tension 
on any part, to permit removal or separation 
of that part from the rest of the chain. The 
device will be found very useful in repairing 
automobile chains while on the road. The 
main advantage of the invention is that one 
or more links may ke removed from the 
chain without taking the chain off the 
sprockets or letting it drop to the ground, thus 
obviating the possibility of dirt or sand clogging 
or injuring the chain or sprockets. By use ot 
this chain clamp, injured links may ke removed 
from the chain without disturbing its adjustment. The 
clamp is a very compact little device, as shown. It 
comprises a metal bar formed with two slots, to receive 
the depending arms of two blocks. These arms, at 
their lower ends, are threaded to receive a screw rod. 
One-half of the screw rod is cut with a right-hand 
thread, and the other half is cut with a left-hand 
thread, so that when the rod is turned in one direction 
the blocks will be drawn together, and when turned 
in the opposite direction the blocks will move apart. 
The blocks are formed at their upper ends with curved 
lugs adapted to fit against the pivot pins or bolts of 
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CHAIN CLAMP. 


the sprocket chain. When the lugs are thus applied 
back of the chain pins on opposite side of the injured 
section, the screw rod is turned to draw the links to- 
gether. This relieves the tension from the injured sec- 
tion, and permits removal of the broken or weak- 
ened link without otherwise disturbing the rest of the 
chain. Mr. Hermann Hubhn, of Macon, Ga., is the in- 
ventor of this impreved clamp. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

ULTRA-VIOLET-RAY ELECTR@DIN.—-C. BF, 
W. Horn, New Yerk, N. Y. In this patent the 
inventien relates te electredes fer the preduc- 
tien ef ultra-vielet rays; and the principal 
ebject ef the imprevement is the previsien ef 
an electrede by means ef which these rays: 
may be preduced in large quantities and which : 
may be cenveniently empleyed in the appli- : 
catien ef the rays te the cure ef disease. } 


Of Interest 


to Farmers, 


STOCK-WATERER.—-I*. 8. Seymour, Man-; 
chester, lewa. The present inventien relates i 


te certain imprevements in apparatus fer cen- 
taining an automatically-regujated supply ef 
drinking water fer 


other places as it may be desirable te care fer 
the steck. The water is kept clean and free 
frem 
the liquid ceel in summer and preventing win- 
ter freezing. 

CULTIVA'TOR.—M. JpnniInGs 
JuNNINGS, Ilizabeth City, N. C. 


and J. EH. 
This appa- 


ratus is especially an imprevement in straddle-! 
rew cultivaters, and ene ebject ef the inven-: 


tion, ameng ethers, is te provide a censtruc- 
tien ef beam and ef devices fer supperting the 
same so the different sections ef the beams 
can be readily adjusted in order 
plows in any d@esired relatien. 
AUT@®MATIC COUPLING.—1. 
and Js. Iluainss, Iloopeston, Ill. An ebject ef 
the invention is to previde an autematic 
coupler adapted for use under cenditiens which 
will hold with absolute security, preventing 
accidental unceupling ef the engine frem its 
load when en the road, and which may be 
quickly and easily uncoupled, the unceupling 
of the coupler being effective te set it in 
position fer autematic actien when the ceup- 
ling-bar is intreduced therein, - 
MOTOR-DRIVEN  CUL'TIVAT@R.-—I. 
pwriAniv, Naples, Italy. In 


W. Luicens 


ing teol er teels meunted on a wheeled frame 
and a moter cennected by suitable vearing 
with the toel or teols and with the tractien- 
wheels, so that the teels may be eperated and 


live steck, particularly en -> 
farms, but alse in tewns, villages, and in suchi 


the effects ef temperature, thus keeping - 


to set the: 


Im-? 
this patent the: 
inventien relates te an apparatus fer cultivat-- 
ing land, said apparatus cemprising a cultivat-} 
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eemverted intu ifs pufyeuiess, 
tlized aleng with the steam, which still 
helds fermaidehyde abserbed in it. This is 
passed threugh a superheater. ‘The high tem- 
perature entirely liberates fermaldehyde frem 
the steam, cenverts pelymers inte active fer- 
maldehyde, and discharges it with the steam 
in superheated state ‘hrough the deer inte the 
chamber te be fumigated. 


FOLDING BOXN.—aA. L. Ruynoips, Madisen, 
N. J. Mr. Reynelds’ ebject is te previde a bex: 
arranged te permit packing and shipping it: 
flat er cellapsed, te allew quick and cenvenient 
setting up ef the bex fer immediate use, and 
te securely leck the parts in pesitien and pre- 
; Vent accidental unlecking, and at the same 
time presenting unebstructed inner faces ef 
‘the tep, bettem, sides, and ends ef the bex. 

ERASER.--II. B. Tooxur, New Yerk, N. Y. 
| This mechanical eraser is mere especially de-: 
signed fer use en type-writing machines and: 
arranged te enable the eperater te quickly and: 
accurately erase either a single letter, sign, 
er the like er a werd er an entire line with-: 
eut danger ef marring the remaining writing: 
'or injuring the paper, and te readily brush 
| the paper clean ef abrading matter te allew ef; 
' striking anether letter en the erased part with-| 
eut blurring. 

ART OF PURIFYING NITROCHLLUL®SH. ; 
—I. 1 Do Pony, Wilmingten, Del. Mr. Du; 
‘Pent’s inventien refers te imprevements in the! 
Sart ef purifying mitrecellulese and analegeus | 
‘substances, his mere particular ebject being. 
: te dislodge impurities which affect the stability 
ef nitrocellulose and alse to remeve any- 
'gaseeus impurities which may be eccluded: 
‘within the material ewing te its erganic struc. ; 

ture. i 

HOM®@L@GULS @F IS N@NI AND PRO-: 

*CHSS OF MAKING SAMIU.-—Rictiakp SCHMID’, ‘ 
Ilelzminden, (fermany. The present inventien : 
relates te the manufacture ef hemelegues ef} 
alpha and beta ienene illustrated by the fellew- 
ting example: Fifty parts ef crude el pure cy- 
‘cle-citral are mixed with ene hundred ef : 
methyl-ethyl-ketene, and to this mixture five: 
parts ef sedium disselved in alcehel are added. 
This is left at erdinary temperature an heur 
er twe er more, if necessary, until the oder. 
‘of cycle-citral has disappeared. It is then, 
| acidified slightly with a selutien ef weak acid, : 
‘ such as tartaric acid, and is distilled in steam,! 


wiich 


the vehicle prepelled ever the greund te fellew. which carries over first all excess ef the: 
the eperation ef the teels. , methyl-ethyl-ketone and finally the methyl-/ 

TMUIRESIING-MACHINE._-M. Davis an@ ienene. | 
W. A. Leiuennaunun, Ames, Oklahoma Ter. A! Pe@ST-LIFTER.—I. @. Rorvorp, Hesper, | 
purpose ef this inventien is to provide a bex| fewa. In eperatien te pull pests, large er: 


in which is lecated a hellow shaft 
Knives tapering in d@irectien ef the 
which knives have their cutting 
edges bent ever in directien of the metion ef 
the shaft, and, further, te provide ai drive- 
shaft which passes loosely threugh the tubu- 
.ar shaft, being turned thereon in an eppesite 
divection, and to previde a governing cemb 
oppesite the delivery ends of the knives te pre- 
vent a tee rapid feed ef the cut material te 
the tans and eff-take mechanism. It is an 
improvement en a 
these inventers. 


VINE-CULPLRIER.—S. V. Jurrorps, Waycress, 


or casing 
carrying 
casing exit, 


Ga. Mr. Jefferds’s inventien relates te that 
type or class of culters empleying suitably- 
spaced runners adapted te be drawn aleny 


by horse of manual power and having blades 
whereby the vine is cut at eppesite sides ef 
the row, the runners being previded with 


handles adapting them te be guided as they: 


are drawn aleng. 


Of General Interest, 
STAGIC-VL@@DING SYSTIEM.---G. J. 
Niecy, Mobile, Ala. ‘This inventien is an 
provement in fire-extinguishers, having fer an 
object to provide a nevel construction of &lawe- 
flooding mechanism, so that in case a_ fire 
breaks out a valve er valves under the cen- 


Gib 
im- 


fermer patent allewed te: 


small, the lifter may be placed with the stand, 
about a feet frem the base ef the pest. The| 
handle end ef the lever may new be lifted up: 
and the barb pressed against the pest as 
lew dewn as pessible and the chain be passed 
; areund the pest frem the eye and secured upen 
“the returned cnd at the eppesite side ef the 
: peint at the end ef the lever. ‘he chain will: 
‘prevent any slipping ef ‘': barb er spur en: 
‘the pest, and the handle end will be breught : 
:dewn and the pest be lifted eut ef the greunda.! 
FLUID-PRESSURE «wilGULATOR.—J. W. 
- Scory, Celerade Springs, Cei. The aim ef the: 
present inventien is te previde a regulater ar-; 
: ranged te permit the diaphragm te expand andj 
»centract in beth circular and diametrical di-| 
“yoctiens te prevent buckling ef the diaphragm’ 
Sand te allew up-and-dewn mevement witheut 
‘danger ef the diaphragm bending unduly. The. 
invention relates te fluid-pressure regulaters 
such aS shewn an@ described in the fermer Let- 
. ters Patent granted to Mr. Scett. i 
REINFORCKD THRRA-COTTA PAR: 
TI@N.—P. If. Buvier, New Yerk, N. Y. Means; 
_ are previded in this case fer increasing the’ 
strength and efficiency ef the mertar er cement 
‘ jeint between superpesed tiles, and te attain 
: this end a metallic member ef epen-werk cen: 
j struction is placed between the ceurses ef tiles. 
and imbedded in the plastic bend in a way fer: 


trel ef persons from the stage can be epened ithe material while plastic te pass threugh: 

and the entire stage quickly fleeded with’ the metallic member and te adhere te the! 

water. : gurfaces ef adjacent tiles, the mertar and the: 
FOUNTAIN ATTACIIMENT W@R VIGNS.-—; open-work member preducing a thin, streng,: 

J. W. Lanapon, Walla Walla, Wash. One eb-| and secure jeint between the tiles. 

ject ameng ethers in this case, is te previde a FENCKE.—J. Punce, Gratis, Ohie. In this 


nevel censtructien which can be fitted 
held en the pen and which can be filled and 
emptied threugh its frent end and which at 
its said frent end will be free frem centact 
with the pen-peint se that the flexibility ef 
the latter will in ne wise be impaired. 
MUEHOD OF PRODUCING ARTIFICIAL 
WhUtL.——-G. K. [TloLLisTur, Jx., New Yerk, N.Y. 
The object ef thiS inventien 
method ef preducing artificial fuel, the fuel 
having a high rate ef heat units and being in 
selid or briquet ferm, practically smekeless 
and edorless befere and while burning, and in- 
tended fer use in househeld-furnaces, kitchen 
and ether steves, beiler furnaces, and the like, 
and capable ef preducing a high heat. 
TRAP-D@@R @PENER.—C. II. Moos, Still- 
water, Minn. ‘The ebject in this instance is 
to previde features ef censtructien that are 
simple, practical, and inexpensive, take up 


little roem, do not ebstruct the deer-epening, i 


afford means fer ceunterbalancing deers ef dif- 
ferent weight previded with the imprevement, 
and alse permit graduatien ef the lifting pewer, 
se that the door will remain closed until 
started te open by slight manual effort. 
PFORMALDNENYDE APPARATWTIS. 8S. 
RAUSCHENBERG, Mount Vernon, N.Y. Broadly 
stated, the precess employed in this case con- 
sists in boiling liquid formaldchyde, whereby 


and | 


is te previde a: 


instance the inventien his reference te im- 
prevements in metal picket fences, an ebject 
being the previsien ef a metal fence, prefer- 
, ably made ef steel, that will be ef light stiri: 
ture, yet very streng and serviceable, and that 
may be seld at a cemparatively small cest. 


DUS1-ARRESTER.—W. J. Newron and R. 
! DiaGLe, Accringten, Tancashire, and G. Warr- 
SON, Leeds, Yerk Ceunty, Mngland. In this 


| case the inventien relates te imprevements in 
- dust-arresters, an ebject being te previde an: 
‘autematic and effectual means ef arresting er. 
‘ preventing the escape of dust er the like frem' 
‘yefuse-burners er other furnaces and flues and: 
se arranged that the accumulated matter may : 
be remeved witheut interfering with the fur-j 
nace-draft. 

VENDING SIT@W-CASE.—I. Kayman, Bal- 
timese, Mad. Mr. Klayman’s inventien is in 
; the nature ef a vending shew-case fer retail 
tradesmen fer centaining all serts ef small 
articles held for sale, such as candies, speel 
cetten ‘and silk, screws, nails, bolts, and varieus 
; ether small articles which are kept in asserted 
| sizes, styles, and prices. 

MUSICAT, INSPRUMENT. Saralt W. 
Crank, New York, N.Y. The invention relates 
particularly te improvements in upright pianes 
or similar upright musical instruments, an 
? opject being to empley in connection with 


ad 


| 
| 


; expensive 


ipsiliunen? a curved seunding-beard and 
a curved er cencaved lid, which alse serves 
as a medium te diffuse and give enlarged tene 
and effect te the seunds deflected upen it by 
the curved beard within the instrument. 

TRANSFER-TICKWT.—W. Ktrin, JIrR.,! 
Breeklyn, N. Y. Whis inventer’s ticket is par- 
ticularly designed and adapted fer use in trans- | 
ferring passengers frem ene line ef cars te in- 
tersecting lines, and fer this purpese the 
ticket is cempesed ef a bedy er main pertien! 
and attached ceupens. ‘The purpese ef the 
ticket is te prevent a passenger frem riding 
in a circuit en the cars ef any street-railway 
system, and it is an effective check against 
this. 


SAFETY Heek 


sich 


@R RING.—D. L. TRoymr, 
Shanesville, Ohie. Theugh adapted te varieus 
uses er purpescs, the device is intended more 
especially as a safety heek er ring fer 
necting the ring ef a watch, charm, lecket, er 


cen- - 


49 


en the knife in a rapid manner, and the fine 
surface ef the teel is presentable te act enly 


t en the edge pertien in a way te preduce a keen 


cutting edge. 


COMPOUND Te@L—-A. L. Gunn, Creede, 
Cel. Mr. Gheen’s ebject in view is the pre- 
visien ef a cembined screw-driver and nut- 
wrench wherein the parts may be felded cem- 
pactly, se as te be carried cenveniently in the 
pecket, previsien being made fer lecking the 
; Members in their unfelded eperative pesitiens, 
'Se that the teel can be used te geed advan- 
‘ tage. 

HAND-T@@L.—W. W. Barton, Salt Lake 
City, Utah. Briefly stated, the device cem- 
prises twe jaw-like members having handles 
at ene end and a chain er ether means fer 
adjustably cennecting tegether their eppesite 
lends. Cennected with the chain is a_ spike, 
which is empleyed in cennectien with the 
: jaws fer prying eff cevers er fer varieus ether 


t 
t 


the like te a chain, feb, guard, ev similar cen-j purpeses, as will suggest themselves during 
trivance. It is alse admirably adapted as al! the practical use ef the device. 

key-ring, as well as a cennecter fer belts, BUCKLE.—H. W. Lunmann, Hays, Kas. 
cables, ete. ‘Phe intention in this instance is te previde a 


PeRTABLE APPARATUS FOR TIITAWING : 


LROZEN GR®UND.—C. W. Joyny, Seattle, 
Wash. The ebject im this instance is te pre- 
vide a pertable apparatus adapted te utilize 
the cembustien ef weed fer thawing frezen 
greund in a very ecenemical manner, effect 
rapid dissipatien ef frest that pervades the 
greund by directing the entire velume ef heat 
frem fuel cembustien upen the bettem sur- 
face ef an excavatien, a further ebject being 
te enable the starting ef the fire at the upper 
surface ef the greund, and alse enable cen- 


venient remeval ef the heating apparatus frem | 


the excavatien te permit the thawed greund 
te be readily leesened and elevated frem the 
shaft. 


ACID-PR@OIl COMPOSITION... A. PANK, 
Butte, Ment. 


dustry prevents their cerresien by acids ner- 
mally centained in the cepper water. Herete- 
fere such pipes were lined with weed; but 
and cumberseme lining ef weed 
may be dispensed with if 
been preperiy ceated with this paint. It ad- 
mits ef general use, and is net limited in its 
applicatien te pipes ef this kind, being suit- 
able fer use in building, marine, naval, 


resien ef iren and steel generally. 
KN@®CKD@WN CASE. RR. ScHourmn, 
Keekuk, Jewa. ‘The inventien has reference te 
imprevements in cases er bexes particularly 
adapted fer shipping bread or the like, an 
ebject being te previde a case that will be 
light yet streng and durable and se censtructed 
that it may be cempactly felded te take up 
but little space during the return shipment er 
in sterage. : 
C@LLAPSIBLE 
Srurams, New York, N. Y. In this patent the 
ebject ef the inventer is the previsien ef a 
new and impreved megaphene adapted te be 
cellapsed and felded inte cemparatively little 


“space fer cenvenient stering abeard ship er 


ether place and adapted te be quickly and 
readily extended fer use. 


RETORT-LID.—C. BF. A. Len rscuun, Stettin, . 


Germany. ‘The inventien refers te a cevel er 
lid fer securing, tightly clesing, er sealing ves- 
sels, mainly reterts used fer purpeses ef ceal 
er ether distillatien, the ebject ef the 


radiatien ef heat frem the iren lid, which has 
hitherte preved te be a grave incenvenience in 
practice and ene that very seriously inter- 
fered with the eperation ef the reterts. 

EXPANSIBLE ROLIL.—J. H. Briscx, Bris- 
tel, N. Il. Mr. Breck's inventien relates te 
relis the peripheries ef which may vary in 
size, and mere particularly te these adapted 
fer use in paper machines. In such machines 
ficulties eccur that cause less ef time and 
preductien in stopping operations, and dam- 
age eften is caused. ‘Te ebviate these aiffi- 
culties and previde means fer readily varying 
the rells witheut the necessity fer 
the machine are the principal ebjects ef his 
inventien. 

TI@RSUSN@M.—R. I. Jomunson, New Yerk, 
N. Y. ‘this shee is previded with a pad er 
rubber er analegeus material to 
sheck te the horse due te striking the hoef 
en the greund. ‘Ihe inventien cemprises the 


; cembinatien, with the shee preper, ef a cem- 


pressible frame arranged te be clamped en the 


This cempesitien er paint when: 
applied te iren pipes used in cepper-mining in- \ 


the pipes have; 


and, 
ether censiructien werk, and te prevent cer-: 


MEGAPHONE. -— I. i 


“1 ; A eae 
iventien-being te avoid as far as pessible the- sumpliene et cai bie 


stepping 3} 


relieve the - 


buckle adapted te clasp er clamp an at- 
, tached Strap, and thereby dispense with the 
usual tengue, whereby securing ef the strap 
end is effected. It has advantages ever all 
; Similar buckles in ferming a bend ever a trans- 
verse rib and by deuble-clamping actien ef- 
fected on opposite sides ef the bend threugh 
means ef cams and an under transverse rib. 

WIREL-TIGILPENER.—T. J. Corrican, Ar- 
| kansas City, Kas. his inventien relates te 
iimprevements in devices fer tightening er tak- 
‘ing up the slack in wires, particularly fence- 
wires, the ebject being te previde a tightener 
ef simple censtructien by means ef which the 
wire may be quickly and neatly tightened with 
; very little laber and witheut danger ef drawing 
'the fastcning-staples from the pests. 


Heating and Lighting. 


ACHTYLENE-GAS GENERATOR.—J. Cc. 
; WauGcH, Meline, Ill. One ‘ebject ef this im- 
*prevement is te previde a ferm of carbid- 
magazine wherein the carbid is cenfined in 
iselated layers by mechanical devices adapted 
j te be released in an autematic ana successive 
| manner fer the purpese ef dropping the carbid 
‘layers en the successive dewnward mevements 
ef the fleating bell, such magazine being easily 
remeved fer the purpese ef cleaning the parts 
and renewing the carbid-supply. 

| ACKETYLENH-GAS GENERATOR.— N. 
, LIKINS, St. Paul, Minn. In this patent the in- 
ventien relates te an apparatus fer facilitating 


the generatien ef acetylene-gas. It is espe- 
cially adapted fer railway use and in etlier 
places where gas-helders cannet be  con- 


i veniently used. When, hewever, a gas-hulder 
ris te be used, valves may have suitable cen- 
> nectien with the gas-helder, se as te be aute- 


‘ matically eperated thereby. 


\ ACETYLENE-GAS MACHINE.—G. Anpwr- 
‘yea and I. A. Suvi, Red Ledge, Ment. Tirst, 
' this inventien accemplishes the autematic sup- 
‘ply ef carbid in given quantities when gas in 
‘the helder is diminished by censumptien at 
| the burners; secend, the quick and easy re- 
-plenishing ef carbid; third, the preventien ef 
j gas leakage threngh a han@-hele and stusting- 
bex; feurth, reduced ebullitien ef water ip 
'generater when carbid is drepped therein ; 
fifth, te expel gas and fleed generater en con- 
in magazine befere epen- 
‘ing generater te clean the same; sixth, to 
facilitate discharge ef water and residue fre: 
i generater; finally cennecting reserve generator 
jet battery te intermediate cennecting devices 
| with gas-helder. 

RANGH.—-Q. Cranu, San Diege, Cal. In 
: this patent the inventien relates particularly 
te imprevements in a cembined range, baking 
Jeven, and serving-table, an ebject being to 
| previde a device ef this character that shall 
‘be accessible from all sides, and that will ec- 


| cupy but cemparatively little space, adapting 
it fer use in hetels er restaurants. 
! @VEN Fer GAS, GASOLENE, @R ell 


1 SM@VIES.—-IeLLa D. [annis, New Yerk, N. Y. 
The purpese in this instance is te previde a 
censtructien which will be simple, durable, and 
effective, and such that the base can be verti- 
‘ cally adjusted te place a pan, griddle, grid- 
-iren er breiler, er ether ceeking vessel er 
utensil empleyed in the desired relatien te the 
flame. 


Household Devices. 


shee carrying the pad which engages the 

greund as the herse travels. Dee@R-@PENER.—T. WH. Luu, Chulavista, 
MUSIC-TRANSP@SITION CUARYT--W. II.! Cal. Though particularly adaptable to screen- 

Il'intuy, Chicage, Ill. Yhe purpese ef this? deers, the inventien may be used in cennec- 

imprevement is te previde a chart through: tion with doers ef ether serts; and it cem- 


the medium *ef which any ene can transpesc: 
a piece ef music at sight witheut chance ef. 
be ef inaterial aid te: 


mistake and which will 
persens writing music. It will preve an ac- 
curate guide readily understandable te any one 
having a_ slight 


knewledge ef the principles. 


prises a means meunted en the deer mechan- 
ism er frame which when engaged by the feet 
of a persen passing the deer will act te en- 
‘able the persen te pass threugh the deer with- 
ent using the hands te epen it. 


SYTHP-LADDER—IH. L. Scmwarsn, Jerse? 


ef musical cempesitien. City, N. J. In the present patent the inven- 
mean mm tt tien has reference te imprevements in exten- 

Hardware, sien step-ladders, the particular object being 
KNIFE-SUARPENNR.—A. W. — Jornson,| the previsien ef a step-ladder ef this char- 
New Brunswick, N. J. his inventien cen- acter that will be very simple at its cen- 
sists ef a reversible grinding-teel having a|Structien an@ very rigid and streng in any ene 


coarse abrading-face en ene sidc and a fine- 
finishing face on the other, in connection with 
means for presenting the respective faces of 
jhe teel at different angles te the edge portion 
of the knife er blade, whereby the cearse side 
of the tool is available fer grindilg the bevel 


of its adjusted positions. 
CURTAIN-FIXTOURE.-— O. Maumaquisy, New 
Yovk, N. Y. ‘Phe purpose of the jnventer is 
to provide a fixture adaptable te receive a red 
for supperting a lace er ether light curtain 
and which is employed as a fixture auxiliary 


Scientific American 


Jury 16, 1904. 


te the main bracket utilized as a suppert for | HauteWiente: 


the curtain-pele er the pele adapted te sustain 
a pertiére er ether heavy curtain, the auxil- 
jary fixture being so waade that it may be 
quickly amd cenveniently clamped upen the | 
lewer limit ef the main bracket and secured 
in pesition and as expeditieusly and readily 
remeved. 

REVOLVING SASH.—J. F. BLANCHARD, 
New Yerk, N. Y. The invention relates te 
sashes having horizental pivets te the side 
edges mainly for cenvenience and cleanliness. | 
A main feature of the inventien censists ef 
auxiliary sash stiles fermed ef twe longitudinal 
members ; interpesed springs between the mem- 
bers permit them to meve toward and frem' 
each ether, the springs yielding when the sash 
is turned on its pivets. 

FLUSIING-TANK.—B. 
tin, Texas. 
provide means whereby the water may be let 


WALKER, JR, 


eut of the tank threugh an eutlet-pipe having | BURN, Nerth Yakima, Wash. 


Trance. This machine fer 
decorticating ramie and other textile plants 
and leaves, cemprises rells between which 
stalks are fed, 
stalks and separating fiber frem cearse 


tating stalks while eperated upen by the beater- 
wheel, a cenveyer fer remeving fivers, drums 
arranged in parallel consecutive pairs and 
previded with intermeshing members, and 
means fer rotating said pairs ef drums at dif- 
ferent speeds fer scraping the fiber. 


TYVPE-WRITER-— J. 


A purpese ef this inventien is te Quickly returned te their nermal pesitien. 


The main ebject 


slip connection with a fixed flushing-pipe, which | ef this inventien is the previsien ef-a walk- 


outlet-pipe is automatically clesed by the | 
upward action ef the tank, and te provide an 
everfiow-pipe in cennectien with 


regulate the amount ef water te be received 
by the iank te ebviate the peunding noise cem- 
men to flushing-tanks due largely te siphens 
sucking air and water just as the siphenage 
is breken. 

ADJUSTABLE STEP F@®R BOOK-SIIf LVES. 
—T. S. Marrinx, Butte, Mont. In libraries, 
where tiers of shelves are of such height as 
te require a temporary feet-rest te enable ene 
to Yeach upper shelyes, it is desirable te have 
the feet-rest always in place and adapted fer 
vertical adjustment. ‘The ebject in this case 
is to previde details ef censtructien which af- 
ferd a simple and cenvenient step capable ef 
vertical adjustment and clamped cennectien 
with upright pertiens ef a ticr ef beek-sup- 
porting shelves to enable ene te readily reach 


boeks on high shelves. 
WATER CLOSET... W. BENDER and J. 
M. Scnuorrer, New Rechelle, N. ¥Y. The aim 


ef the invention is to previde a new and im- 
proved water-closet, mere especially designed 
for use en railread-cars, warine vessels, etce., 
and arranged te prevent upward draft in the 
bewl and te allew ef flushing the bewl te keep | 
the cleset at all times in preper sanitary cen-' 
dition. 


DRAPHRY-H@@K.—L. NACHMANN, New 
Yerk, N. Y. The ebject the inventer has in 
view is the previsien of an article adapted | 


to sustain the upper edge pertion ef a cur- 
tain abeve er alengside ef the curtain-pele, 
whereby a plurality ef the heeks serve te sup- 
pert the curtain er pertitre in a way te cen- | 
ceal the pele and the rings without reserting 
te stiffening media fer helding the curtain. | 


WINDOW-SASIIL A. C, Goppard, Weed-| 
cliff, N. J. In this instance the inventien re- 
lates particularly te that class ef sash 


adapted te slide vertically in the windew-cas- 
ing and te swing en herizental pivets, se that | 
the sash may be, turned te any desired angle 
er completely reversed fer cenvenience in wash- | 
ing beth sides ef the glass by a persen within 
the reem; and the ebject is te previde a| 
mechanism permitting the mevements with ease, 
and witheut neise. 


Machines and Mechanical Devices. 

PRED-GEARING.—-J. B. Harv, Clarksburg. 
W. Va. In this case the inventien is an im-. 
prevement in the feed mechanism ef sawwill- 
carriages, and has fer an ebject, ameng ethers, ; 
te previde a cempact arrangement ef devices 
whereby metien is transmitted frem the saw- 
mandrel te the feed shaft of axle and te sup- 
pert the intermediate frictien-wheel and the 
other friction-wheel as well in the feed-cen- 
trelling frame. 

WEIGHT - REGISTERING WEIGHING 
MACHINE. Lf. Porvin, 100 St. Lazare Street, 
and I. M. DeLoceniicrne, 25 Caumartin Street, 
Paris, France. An impertant feature of this 
contrivance censists in that the 


“weighing: | 


machine,” preperly se called, is independent ef 
registering mechanism and takes up pesitien 
ef equipeise witheut meving any ef the parts 
save its own levers and its cursor, which may 
be se arranged as to meve witheut any slid- 
ing frictien, se that the weighing-machine may 
be of the very greatest sensibility. 
registering mechanism is acted independently 
of the lead to be weighed it may be of very 
ceimpact censtructien and made te fulfill a 
plurality ef functiens witheut impairing sen-! 
sibility ov precisien ef apparatus. 


CAROUSEL.—H. S. ‘THoas. New York, N. 
Y. In this case the inventien has reference 
te imprevements in careuselS or merry-ge- 
reunds, an ebject being te previde a device ef 


As the- 


N.Y. 


: : : 7 Fi | 
this chara‘ter in which fhere is a variety ef- 


mevements and se arranged as to net enly 
give amusement te the riders, but alse te 
preduce a peculiar illusien te enleekers. 

VENDING-MACHINE,  F. LyNies,  Jehns- 
tewn, N. Y. Mr. Lynes’ ebject in this inven- 
tien is te previde a machine adapted te cen- 
tain articles ef different values or grades, 
such as cigars, and eperating te deliver an 
article frem any desired ene of the several 
receptacles upen the insertien ef a cein, and 
directing ‘he meney by means ef a_nevel 
mechanism and a controlling 
the desired receptacle. 


DECORTICATING-MACIVINE.---P. P, 
Faure, 21 Place du Champ de I‘vii-e. Limeges, 


mechanism fer: 


ing-beam with which a gaselene er steam en-, 


gine may be successfully used fer well-drilling, 


the closing, se shaped and hung as te cause the drilling- 
er valve device fer the eutlet-pipe whereby to | teel 


to meve in direct perpendicular 
thus preventing the repe er cable frem rub- 
bing against the sides ef the well and wearing 
the repe er cable away. 
PUMP-CONTROLLING APPARATUS.—G. 
V. ELuiIs, New Yerk, N. Y. The inventien re- 
lates te an apparatus fer autematically prim- 
ing and starting pumps, particularly centri- 
fugal pumps used fer lifting sewage, bilge- 
water, and the like. By its means as the 
leyel ef the water rises te a height requiring 
its discharge a liquid-pressure is epened te 
prime er fill the pump and simultaneously te 
threw the ptump-controller, whereby te start 
the eperation ef the pump. The present in- 


ventien represents a further adaptatien ef the ' 


autematic starting apparatus 
subject ef a fermer patent granted 
Ellis. 


ferming the 
to Mr. 


PRESSURH ATTACHMENT FOR LUM- 
BER-MATCIHING MACIIINIES. A. MILN«, | 
Burk’s Falls, Ontarie, Canada. The prin- 
cipal ebject ef the inventer is te previde a 


machine which shall have the pressure-arm 


lines, : 


a beater-wheel fer breaking | 
im-, 
purities, a shaker-frame fer centinueusly agi-' 


: Shutters te each 


ALEXANDER, New Yerk, * 


N. Y. The aim ef this inventor is the pre-i 
visien ef a type-writing machine ef cem- 
paratively simple construction se arranged' 
that the type-carrying bars and eperating-' 
levers may be meved te printing eperatien by 
Aus-|@ very little pressure and upen release be 
WELL-DRILLING MACHINE.—H. H. WIt- 


carrying the blecks thereef se meunted en the. 


machine that they may be independently ep- 
erated—that is te say, if any uneven strip ef 
material is being passed through the machine 
the blecks will at all times bear upen the 
under surfaces ef the same in such manner 
that it will be held even te the machine, and 
thereby prevent any unevenness in the match- 
ing ef the same. 


POLISHING-MACHINE. —G. A. ENSIGN, 
Defiance, QOhie. Mere particularly this in- 
ventien relates te pelishing-machines using 
an endless sand er ether pelishing belt. The 
ebject is te previde a machine mere especially 
designed fer pelishing wagon and carriage 
wheel spekes, neck-yekes, 
whiffletrees, handles, and ether turned arti- 
eles requiring high finish, the machine being 
arranged to autematically 
when meving it in centact with the pelishing- 
belt. 

ORE-SLIMEIt.—I. F. Money, Beulder, Cel. 
In this patent the inventien has reference te 
certain imprevements in ere-slimers, a particu 
lar ebject ef Mr. Menell being the previsien 


_e@f an ere-slimer ef nevel censtructien and se 


arranged as te quickly and whelly separate 
fine geld frem sand and slimes. 
DUPLICATING-MACHINI.—C. H. 
Decatur, Ind. In this patent the ebject ef the 
inventien is te previde a new and impreved 
machine, more especially designed for use in 
banks and ether 


swingletrees, ; 


retate the article’ 


1 jection 


Coun, ' 


finuncial institutions and ' | 
‘busmmess heuses and arranged fer making a 


cleck er 
whereby 
an aute- 
animals, 


threugh connections with an alarm 
trap te effect clesure ef said circuit 
the device may be set te previde fer 
matic instantaneous phetegraphy ef 
wirds er like moving ebjects. 

FOCAL-PLANE SHULPTER—W. F. 
New Yerk, N. Y. 
relates to an imprevement in fecal-plane shut- 
ters; and its special purpese is te previde 
a censtructien whereby the alinement ef the 
other and the alinement ef 
the cennectien-tapers fer the shutters with re- 
spect te the reeling device will be main- 
tained under all cenditiens ef adjustment and 
eperation ef the shutters. 


FoLMER, 


STEREOSCOPIC APPARATUS.—V. 8S. L. 
Owegn, Adrian, Minn. The object of this im- 


prevement is te previde means fer displaying 
stereescepic views mere effectively and in 
greater numbers than heretefere. The pictures 
may be instantaneeusly changed witheut the 
necessity ef taking the eyes frem the lenses, 
and therefere strain and discemfert heretefere 
entailed in remeving ene picture and emplac- 
ing anether are aveided. Alse the pictures are 
effectively protected frem abrasien and injury 
and the number which may be shewn is prac- 
tically limitless. 


FILM-DEVELOVING MACHINE.—J. M. 
Brainerp, Reme, N. Y. The primary ebject 
ef the inventien is te preduce an impreved 
structure adapted fer use in the daylight fer 
the purpese ef developing the sensitized ex- 
pesed surfaces ef a film and fer fixing the de- 
veleped surfaces witheut reserting te a dark 
reem, either pertable er statienary, and with- 
eut the pessibility ef the latent impressiens 
beceming ‘light struck’ during the precess 
ef treating the film. 


Prime Movers and Their Accessories. 

OIL-FEEDING DEVICE.—W. W. MatHrws 
and C. Bauer, Hureka, Utah. In this patent 
the inventien relates te a means fer intreduc- 
ing a supply ef lubricating-eil inte steam en 
its way te the engine; and it censists in cer- 
tain peculiar devices by which the flew ef 
lubricant may be regulated at will and kept 
feeding at a steady rate. 


MUFFLER.—I. B. ULLom, Claysville, Pa. In 
e@peratien, the exhaust is intreduced threugh 
the main inlet-pipe and upen striking the pre- 
in the T is divided and passes eut 
threugh branch pipes inte the casing, where 
it expands, lesing ferce and impurities against 


the casing-head, striking upen the cenical pre-: 


jectien walls and being deflected all direc- 
tiens back teward the center ef the casing, 
where the twe pertiens meet and mix, where- 
by further deadening effect is secured. The 
exhaust rising threugh the outlet-pipe is de- 
flected by the cene and directed against the 
ring, the latter’s cencavity tending te return 
it teward the casing. These impacts further 
deaden seund and it escapes threugh ring 
epcening practically witheut neise. 
HYDRAULIC AIR-COMPRESSOR—.J. — H. 
ALEXANDER. Ymir, British Celumbia, Canada. 


, It is the ebject ef this inventer’s imprevement 


te previde an apparatus fer cempressing air 


wherein a falling celumn ef water is received. 


by an air and water separating tank, which is 
cennected with a hydraulic air-cempressien ap- 
paratus preper whese operation is such that the 
air cempressed by it may be delivered te the 
same pipe threugh which the celumn ef water 
falls, and thus be cenveyed inte the said sepa- 
vating-tank, whence it is cenducted into a 
storage-tank. 


LUBRICATOR.—0O. EK. Gay, Reckymeunt, N. 
The present inventien has fer an ebject 
previde a nevel censtructien whereby to 


Cc. 


0 


- ; Minimize the danger ef breaking the glass 
complete recerd ef all commercial papers 'e-| through which the feed is seen and te pre- 
ceived and sent eut te permit ef obtaining im-! yige for renewing such glass in each sight 

F g 
mediate mererence ae any future time te! device witheu. stepping the operation ef lubri- 
previeus transactions er dispesals ef netes, cating the ether cylinder er the air-pump 
drafts, checks, domiestic and fereign ex-. iipricating devices cennecting with the same 


change, ete. 


Pertaining to Vehicles. 


WAGON-TOP.—J. POHLIG, New Orleans, La. 
In this instance the inventien relates par- 
ticularly te imprevements in side-curtain 
mechanism fer wagon-ltops. an ebject being te 
previde a simple and nevel means fer suppert- 
ing the relling side curtains, and a further 
ebject is te reduce the cest ef censtructien by 
emitting certain elements shown in a fermer 
patent recently granted te Mr. Pehlig. 


TRICYCLE.—C. J. Maponna, New Yerk, 
The purpese of this imprevement is te 
previde a race-herse tricycle. or a_ tricyele in 
which the bedy is in the ferm ef a herse in 
two pivetally-cennected parts, the rear being 
supperted by twe wheels en the sane axle 
and the ferward part by a single wheel which 
is a steering and at the same time a driving 
wheel, se that the head ef the herse-like body 
always peints in the directien ef travel. 


Photography. _Yied in a valise er secured te the euter side 
PHOTOGRAPIILG - SHUTTER - OPERATING ; thereef, 

MECHANISM.—J. IL UWamMmMer, Marquette, , = 
Mich. 'The purpese ef the inventien is to pro-! . 
vide a trigger-eperated cushien-centrelled de- Designs. : 
vice for making and breaking circuit cennec- DESIGN FOR A MEMBER FOR LAG 
tien with an alarm device. a bule eperating| FRAMES. C. IeLax, New York, N. Y. This 
device «perated by the alarm device. (he bul | inventor has designed an eriginal and orna 
acted upou being comected with the slrutter | mental design for a member of a bag frame 
ef a camera, and means whereby the trigger DESIGN FOR A PAPER-WHIGIT.-—W. D. 
may be bkreught inte action manually ot Paulson and R, D, HeINBOCKEL, Maniteu, 


cup. 


Railways and Their Accessories. 

REED-VALVE. ... I. Curran, Recklin, Cal. 
‘Yhe prime ebject of Mr. Curran’s invention is 
te previde a single feed-valve which may be 
made te serve the purpese ef the plural valves 
new cemmenly empleyed. This end the inven- 
tor attains by constructing the valve with 
means fucilitating its ready adjustinent frem 
ohe pressure to another. so that the single 
valve may be made te feed high er lew pres- 
sure. 

WINDOW-SCREEN - FB. 
Winston Salem, N. C. This inventien relates 
particularly to screens fer railway-car win- 
dews te shield passengers frem cinders. dust, 
and the like while riding with windews epen, 


I CHrerrzpiens, 


‘an ebject being te previde a screen ef simple 


construction that may be seld at a very small 
price, easily placed in a window 
therefrem by a passenger, cempactly felded er 


relled when net in use, and conveniently ear: 


In this patent the inventien. 


er remeved, 


| Cel. The design ef these inventors repre- 
sents an eriginal and ernamental paper-weight, 
square in ferm. 


Nore.—Cepies ef any of these patents will 
be furnished by Munn & Ce. fer ten cents each. 
Please state the name ef the patentee, title ef 
‘the inventien, and date ef this paper. 


Business and Personal Wants. 


READ THIS C@LUMN CAREFULLY.—You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the natue and address of the party desir- 
ing theinformation. im every ease it is heces= 
sary to give the number of the inquiry. 


MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 5738.—For machinery for making 
starchirem cern and potatoes. 


AUT@S.—Duryea Power Co., Reading, Pa. 


Inquiry No. 5739.—For machinery for pulling 
stum ps. 


“U.S.” Metal Polish. 


Inquiry No. 5740.—For manufacturers of gramo- 
phones, phonographs, bicycles, ete. 


Handle & Svoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls. 0. 


Inquiry No. 5741.—For 
pearl! buttons. 


Indianavolis. Samoles free. 


machinery for making 


If it isa paper tube we can supply it. 
Company, Fall River, Mass. 
Inquiry No. 574‘2.—for manufacturers of gutta 


percha fer cementing cleth, alse for makers of patent. 
buttons for clothing. 


Textile Tube 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Anquiry No. 5743. -Wnr makers of toysand novel- 
ties to make a campaign puzzle. 

W ANTED.—Exclusive sale improved automobile spe- 
cialties. Specialties, Box 775, New York. 


Inquiry No. 57.44.—For makers of celluloid g00ds, 
to make a small celluleid capsule in large quantities. 


The celebrated “ Hornsby-Akroyd ” Patent Safety Oil 
Engine is built by the Be La Vergne Machine Company. 
Fectof East 138th Street, New York. 
Inquiry No. 5745.—For dealers in celluloid goods. 
In buying or selling patents money may be saved 
and time gained by writing Chas. A. Scott,340 Cutler 
Building, Rochester. New York. 


Inquiry No, 5746.--Wanted, a heating plant for 
heating college buildings. 


We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies. screw mach. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 


Inquiry No. 5747.—For dealers in magic lanterns, 
talking machines, etc. 


Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work. bardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street. Chicago. 

Inquiry No. 5748.—For a coat hook opening and 
lecking with check. 

TO MANUFACTURERS 
who want an advertising novelty, without competi- 
tion. for daily family use. Send for sample. 
H. A. Catlin, 
White Sulphur Springs, W. Va. 
Inquiry No. 5749.- For machinery for cleaniug 


and curing black moss, used in making mattresses, 
, cushiens, etc, 


Tnquiry No. 5750.—For makers of small gas en. 
giwes or motors. ef 


. Inquiry No. 5'751.—For makers of lava gages for 
Welsbach burners. 


Inquiry No. 5752.—for castings for a 1h. p. steam 
engine. 


Inquiry No. 5753.—Fer asteam plow and steam 
engine portable em horses’ backs, er en a one-wheel 
hand push wagon. 


Inquiry No. 5754.—For aset of tintsfor atinto- 
meter; must be of the Lovibond scale, for refined cot- 
tonseed eil. 

Ing y No. 5755.—For makers of woad alcohol. 


Inguiry No. 5756.—For makers of boot-blacking 
by electricity. 


Inquiry No. 5757.—For a fan with either a bat- 
tery attached, erceuld be run by an accumulative bat- 
tery winch ceuldbe charged trom a dyname ata mill. 
and thenmove. to a residence to furnish coolair ter a 
sick-ruom, desk, ete. 


Inquiry No. 5758.—For makers of smal! portable 
Gredies for cleanu g and deepening smal canaly and 
ditches. 


Inquiry No, 57459, —For makers of machinery for 
making pottery. eartkenware. etc. 


Inquiry No. 5760.—For a device for heating a 
house by hot water circulation wherein the fuel used 
iseither oil or gas, 


Inquiry No. 5761.—For the necessary machinery 
and stuffing appliances for making horse collars, Ccoli:.r 
pads, etc. 


Inquiry No. 5762.—For makers of ventilators and 
fans, also diying plants. 


Inquiry No. 5763.—For gas motors suitable for 
aeria} navigation 


Inquiry No. 576.1.—For automatic machiz.es ter 
turning and diiilng pearl buttons. 


Inauiry No. 5765.- For makers of 
machinery. 


pearl-buttor 


{Inquiry No. 4766.—For makers of gymnastic ap 
paratus made ot wood, such as Indian clubs, wetc. 


Inquiry No. 5767.—For manufacturers of ma- 
chines known as saw ginsand roller gins, such as ure 
used in the South. 


Mnquiry Na, 5'768.—For parties who make gir 
compressers adapted te the up-stroke ef a pumpiny 
windmill. 


Inquiry No. 5769.—For makers of cold-drawn, 
seamless cop: er or steeltubing sui:able for bhigh-pres 
sure boiler purposes, 


Inquiry No. 5:7'70.—For manufacturers of electric 
fans which run with a dry battery. 


Inauiry No. 5771.—For the manufacturers of the 
* Ever-ready * electrical goods. 


Inquiry No. 577 2.—For makers of electric motors 
with attachmen’ of emery wheels and polishers. 


{Inquiry No. 59773.--For makers of tinfoil 
wrapping moist gouds, ete. 


for 


Inquiry No. 5774.—For makers of gas traction 
engines. 


Inquiry No. 5775.— For tbe makers of a cigar call- 
ed ** Good Health Cigar.” 


Inanivy No. 5776.—For alargeauantity of screws, 
eold rolled thread, baving fiat. bottom, with slot on top, 
either flat or round ; all to he ahout 3-8 inch or 5.16 inch 
and frem 334 ta 9 incues long. 


Juty 16, 1904. 
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and Queries 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information und not for publication. 


References to former articles or answers should give 
date of paper and page or number of question. | 


Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, end,! 
though we endeavor to reply to all either by: 
letter or in this department, each must take! 
his turn. F 


i 
Buyers wishing to purchase any article not adver-: 
tised in our columns will be furnished with’ 


addresses of houses manufacturing or carrying 
the same. 


Special Written Information on matters of personal; 
ratber than general interest cannot be expected i 
witbout remuneration. 


Scientific Americe n Supplements referred to may be 
bad at the office. Price 1® cents each. } 

Books referred to promptly supplied on receipt of: 
price. uJ 

Minerals sent for examination sbould be distinctly ! 
marked or labeled. 


(9420) I. H. C. asks: 1. What power: 
weuld be required te eperate a fan 7 feet! 
diameter ef the best design te carry air inte 
a cylinder the same diameter at the speed ef 
6,@0@ feet per minute? A.AT-feet fan cannet 
be practically driven te a greater speed than 
500 revelutiens per minute, at which speed it 
sheuld deliver 160,000 cubic feet ef air per 
minute with a velecity threugh a 7-feuvt tube, 
witheut back pressure, ef 4,210 feet per min- 
ute. Te run the aleve fan at 5@@ revelutiens 
per minute will require 36 herse-pewer. 2. 
What pressure weuld be exerted upen a cir- 
eular surface 7 feet in diameter by a wind 
blewing 70 miles per heur? A. The pressure 
ef wind en a flat surface at 70 miles per heur > 
is 26 peunds per square feet, er 1,000 peunds,; 
en a circular surface 7 feet in diameter. 


(9421) F.G. B. writes: About a year 


or twe age, in yeur celumn ef answers t¢ 
cerrespendents, there was given a_ selutien 
ef the preblem ef ebtaining the number ef feet, 
beard measure, in a telegraph pele. Ylease 
give me the date ef paper. A. Te ebtain the 
eentents ef a telegraph pele in beard measure, 
add tegether the squares ef the diameters ef 
each end in feet er decimals ef a feet and 
the preduct of the diameter of each end. Mul- 
tiply this sum by 0.7854 and the product by 
the length ef the pele in feet and divide the: 
last preduct by 3 fer the cubic feet. Fer the 
beard measure multiply the cubic feet by 10 
te allew fer scarfs and waste. 


(9422) J. M.S. writes: There is some 


device en the market fer ceeling water, etc., 
witheut the ice ceming in centact with the 
water. There is a centainer that yeu put the 
freezing matter in and set it right inte thes 
pitcher er vessel er whatever yeu wish to ceel. - 
We saw an item cencerninug this in the Scrun- 
TIFIC AMERICAN abeut a year age, but we were j 
net interested then very much. Will yeu be 
kind eneugh te advise us what yeu knew abeut 
it, and greatly eblige? A. The material used 
fer ceeling is nitrate ef ammenia disselved inj 
its bulk ef water, in which the temperature 
falls frem 5@ deg. te 4 deg. F. Thus, by set- 
ting a vessel ef water inte an erdinary water: 
ceeler with water and drepping in the nitrate 
in small pertiens, the water in the inner ves-: 
sel will seen be ceel eneugh fer drinking and 
may be frezen with a full charge ef the nit- 
rate. The methed yeu describe is alse a 
practical way ef ceeling a pitcher ef water 
by filling a tin cylinder with equal parts ef 
nitrate ef ammenia and water and setting it 
in the pitcher fer a few minutes. See Scrrn-! 
TIFIC AMERICAN SUPPLEMENT, Nes. 32 and 
605, fer illustrated examples ef this class er! 
demestic refrigeratien, ten cents each mailed. | 


(9423) A. T. L. asks: 1. Suppose a 


jar which is a perfect vacuum te be instantly 
epened, will there be a time when the air that | 
fills the jar weuld be at a greater density than | 
the air en the eutside ef the jar? <A. If a 
small epening were made inte a jar in which 
was a perfect vacuum, the air rushing in 
weuld fill the jar slewly. In this case the in- 
rushing current ef air weuld be diminished in 
quantity gradually until the jar was full, 
when it weuld cease. 2. If there is a time 
when the air in the jar is at a greater density 
than that en the exterier weuld this density 
be increased by helding a funnel ever the 
meuth ef the jar while the air is rushing in te 
fill said jar? A. If the epening inte the jar 
were very large as cempared with the size 
ef the jar, se that the time ef filling the jar 
weuld be very shert, it is prebable that the 
air weuld rush in with a cencussien, and 
weuld escillate semewhat te and fre befere it 
settled te rest. This is because the air is an 
elastic bedy, and weuld rebeund upen itself. 
In this Jatter case it might be that the air 
within the jar weuld be mementarily at a 
greater density than the air en the eutside ef 
the jar. If new the air were passed inte the! 
jar threugh a funnel, the actien weuld be ne 
different frem that in the first case suppesed, 
since the funnel weuld simply censtitute a 
small epening inte a larger place, and there 
weuld prebably be ne time when the air within : 
the jar was denser than the external air. 3.} 
Suppese the ground cennectien of a lightning 
arrester fer a telephene or dyname te be cen- 


: beiler te the earth. 


‘ the barn. 


| peints te be struck. 


: the pesitive pele ef the charging current te 


1 steam in running an engine’? 


; high temperature, 


: engines are the saving frem less by cendensa- ; 


: per herse-pewer heur. 


; lighting en acceunt ef their high speed. 


Scientific 


neeted to a steam boiler, weuld the lightning 
passing through that ground affect the steam 
beiler? A. The questien yeu prepese concerning 
a lightning arrester cennected te a steam beiler 
as a greund, may be answered by saying that 
the lightning weuld pass threugh the steam 
We de net see that the! 
metal ef the steam beiler ceuld have any elec- ; 
trical effect upen the lightning. ‘The case is 
perfectly parallel te that ef iren ships at 
sea. They are frequently struck and the light- 
ning passes eff frem the hull inte the water 
witheut damaging the hull. 


(9424) J. K. asks: Will you please 
tell me if a lightning red placed en a pele a, 
few feet frem a barn will insure the safety ef - 
In ether werds, if lightning is in a} 
straight ceurse fer a building will a pele and 
red placed in said pesitien attract the light- 
ning frem its ceurse? A. A lightning red; 
standing abeve a building but attached te ay 
pele several feet frem the building will make } 
it less likely that the building will be struck 
by lightning. It dees net act in the manner 
yeu describe, by drawing a discharge which is 
aimed at the building and is ceming threugh 
the air frem its seurce and away frem the 
building. <A flash ef lightning takes place in 
seme such way as this: A cleud cemes ever” 
a place. The cleud is charged with electri- 
city. This attracts electricity ef the eppesite 
kind frem the earth and inte the highest eb- 
jects ef the earth under the cleud. These 
charges ef electricity in the cleud and the: 
earth react upen each ether until they pull: 


strengly eneugh upen each ether te rupture: 
{he air between them and then the flash which } 
signals their ceming tegether is seen. If the 
mest intense part ef the charge en the earth 
is in the building, the fiash will ge te the 
building; if it is in the lightning red the 
flash gees te the red. New the chance is that 
the vigthest objects will be mest hisliy charged 
by the actien ef the cleud, and thus be the: 
Ne pewer can divert the: 
discharge when ence it starts fer its destina-/ 
tien, which is the mest intense place charged 
by the eppesite kind ef electricity te that ef 
the cleud. It gees te that peint and te ne 
ether. Ner are we te think that the flash 
always starts frem the cleud and falls te the 
earth. It as likely starts frem the earth as 
frem the cleud, and starts frem beth at the 
same instant. It semetimes flies back and: 
ferth many times frem cleud te earth and: 


ifrem earth te cleud befere the surging actien : 


dies eut. Reds pretect by furnishing an 
easier path fer the discharge since they are 
metal. Much may be learned upen this tepic 
frem Thempsen’s ‘Electricity and Magnetism,” | 
price $1.50 by mail. 

(9425) J. J. A. asks: 
the fellewing: Is it pessible te recharge ai 
dry cell? If se, let me knew the preper way. - 
A. A ary cell can be recharged in the same 
way as a sterage cell is recharged, by sending 
a current threugh it in the eppesite directien 
te that in which the current cemes frem the 
cell when it is furnishing current. Cennect 


Please answer! 


the carben ef the dry cell and the negative pele! 
ef the current te the zinc ef the dry cell. We 
have published a geed mede ef deing this in 
eur ScrentTiric AMERICAN SurrPLeMENT Ne. 
1451, price ten cents. 


(9426) A. F. asks: 1. What are the 
advantages ef using unsaturated (superheated) ! 
The superheat- , 
ed steam arrives at the cylinder having a 
censequently there seems 
te be a small less in cendensatien in the pipe! 
ecenducting the steam frem the beiler te the; 
engine. The pressure, hewever, ef this steam 
is net higher than that ef the saturated steam 
in the beiler. What I weuld like te knew is 
this: Is the small cendensatien in the steam- 


superheated steam, er has it any special quali- ; 
ties er advantages when werking in the cylin- 
der? It seems the latter is net the case, be- 
cause the pressure is the same as that ef the 
saturated steam in the beiler—say 90 te 95 
peunds—and hence fer deing an equal ameunt 
ef werk, the engine weuld apparently censume 
an equal ameunt ef saturated er unsaturated 
(superheated) steam. A. The advantages 
claimed fer the use ef superheated steam in: 


tien in the steam pipe, steam chest, and cylin- j 
der, and the gain frem expansien ef its velume 
by its increase in temperature; against which: 
are the less ef lubricatien ef the cylinder walls i 
by the cendensing ef wet steam and the cesti 
ef superheating, unless it is dene by waste pre- i 
ducts ef cembustien after they leave the beiler. 
2. Can superheated steam be used in any en- 
gine er is a cempeund er expansien engine 
necessary te utilize it’? A. Superheated steam 
may be applied te any engine, but is mest ef- 
fective in cempeund engines. 3. Please te ex- 
plain the expressien, “the engine censumed : 
7.2 kg. steam per K. W. heur.” (This ex- 
pressien was used in a German article.) A. 
‘The expressien means 15.84 peunds ef steam 
per 1.84 herse-pewer er 1184 peunds ef steam 


4. Are steam turbines! 
ef abeut 6@ herse-pewer manufactured in this 
ceuntry? Which seems te be mere ecenemical, | 
especially regarding the steam questien, en- 
gine er turbine, fer electric lighting? A. Steam 
turbines are faverably censidered fer electric: 
5. If 
electricity is always en the surface ef a cen- 
ducter why are larger wires net made hellew 
er alse in thin strips whose surface would be 


:pure pig lead? 


; it has been breathed? 


American 


equal lo that of the respective size of wire?! 


is the above commen rule enly 
static electricity and net fer currents’? 
A. Electric tube wires are mere expensive than 
selid wire. Ribben wire is net suitable er eas- 
ily manageable in the wiring ef electric plants. 
This ferm ef wire is the same fer static and 
electric currents. 


(9427) B. J. B. says: 
me threugh the celumns ef yeur valuable 
paper cencerning “The White Herse of the 
Chalk “Cliffs ef England” and eblige a diligent 
but unsuccessful searcher. A. he ‘White Ierse 
ef the Chalk Cliffs ef England” is an image ef 
a herse which may be seen near Ashdewn in 
Berkshire, en the cliff which rises abeve the 
valley. The legend ascribes it te Alfred the 
Great, whe evercame the Danes in the valley 
belew, and had the herse cut in memery ef 
his victery. 
emblem of the Saxons. ‘ldiis image is fre- 
quently alluded te in the epening pages ef 
“Pem Brewn at Rugby.” 


(9428) J. N. H. says: 1. Of what 
sewer gas cempesed? A. Sewer gas 
pesed ef the gases ef fermentatien and feul 
eders which are cenveyed in the meisture- 
saturated air, all helding the germs ef disease 
that are censtantly peured 
See Screnriric 


cerrect fer 


Please inform 


is 


AMERICAN SUPPLEMENT Ne. 
418 en the “Dangers ef Sewer Gas,” ten cents 
each, mailed. 2. Why will plumber’s wiping 
selder remain in a melten state lenger than 
The fermer is cempesed ef 
ferty parts tin te sixty parts lead and there- 
fere melts at ceusiderably lewer temperature. 
A. Pluuber’s selder is fluid at a greatly less 


prepertien te the fluid temperatures. 
bedies ceel faster than ceeler enes. 


(9429) J. W. V. asks: A very long and 
narrew strip ef ceuntry near here has lately 
been swept almest bare by a “cyclene” er ter- 
nade. Net enly were the few heuses in 
path demelished, but large trees in cempara- 
tively deep and narrew valleys were upreeted, 


its ; 


ae ae 


| 


parts ef barb wire fences taken eut ef the: 


greund and the wire inextricably tangled, and, 
it is said, ever recks weighing several hun- 
dred peunds and lying flat en the greund were 
meved cemsiderable distances. Can yeu give 
me a brief explanatien, in yeur paper, ef hew 
such results are accemplished’? Is there any 
feundatien fer the current belief that a ‘‘vacu- 
um” exists in the center ef the whirlwind, 
which assists in deing se much destructien? 
I cannet see hew a vacuum anything like cem- 
plete er sudden eneugh te cause the air cen- 


: tained in heuses te burst the walls eutward 


by its expansien, as is said te be the case, 
ceuld be fermed. A. The ternade is a vielent, 
whirling sterm, usually meving with censider- 
able velecity ever the ceuntry. 
a few reds wide. It is believed that the up- 
rush ef air in the center ef the sterm seme- 
times reduces the pressure ef the air by as 
much as a feurth ef the nermal pressure. This 
reduction weuld be 533 peunds per square feet. 
This ameunt ef pressure is sufficient te meve 
stenes and almost any ether ebjects with 
great vielence. 
will 
and scatter the debris far and wide. ‘The up- 
ward metien ef the air in the center ef these 
sterms has carried ebjects up inte the air and 
drepped them at great distances frem the 
peint frem which they started. Thus a piece 
ef tin reefing has been carried 17 
a letter has been feund 45 miles frem the place 
where it was when the ternade struck it. It 
is pretty certain that the wind in a ternade 
attains a velecity much mere than 100 miles 
pei? heur, seme say 300 te 500 miles per heur. 


(9430) R.M.C. asks: Will you please 


ti oN Pert 
:cenducting pipe the enly advantage ef using inferm me threugh yeur “Netes and Queries 


hew te make a simple device fer varying the 
speed ef a small battery meter, ene that runs 
en three er feur cells ef battery (er advise me 
where I can find this infermatien) ‘? 
simplest methed ef regulating the current frem 
a primary battery is te raise er lewer the 
plates ef the battry by seme mechanical de- 
vice se that less er mere ef them may ceme 
inte actien accerding as yeu desire less er 
mere current. Yeu can in this way secure 
the ameunt ef current necessary fer running 
a meter at varieus speeds. A ferm ef battery 
fer this purpese is described in eur SuPPLy- 
MENT Ne. 792, which we will send fer ten 
cents. Sheuld yeu desire, hewever, te cen- 


struct a rheestat er current regulater with; 


wire in the usual ferm, yeu will find descrip- 
tiens which will aid yeu, accempanied by dia- 


It may be but} 


A. The; 


j; ef 220 velts. 


Such a diminutien ef pressure : 


burst a heuse eutward, as is eften dene, : : ‘ 
j lighting and pewer 


miles, and ; 


1 


grams, in eur SUPPLEMENT Nes. 865 and 985,;: 


price 10 cents each. 


@f ceurse yeu will re-. 


quire only a small apparatus fer three er feur” 


cells ef battery, and weuld better use rather 
a large wire, perhaps Ne. 16 iren wire. We 
think, hewever, the first methed which we 


? suggest weuld be the mere satisfactery. 


(9481) F. H. asks: 1. What are the 
chemicals used fer the purificatien ef air after 
I have seen the state- 


-ment several times that there are such chem- 
> icals, and I weuld like te knew what they are. 


A. Te secure pure air, pass the air threugh 
clean cetten te remeve dust; then threugh sul- 
phurie acid te remeve ammenia and meisture; 


then threugh calcium hydrate and petassium : 
then ; 


hydrate te remeve carben diexide; 
threugh a selutien ef lead acetate te remeve 
sulphur cempeunds, and lastly, threugh cal- 
eium chloride and soda lime, to remove the 


- Phere 
Why ?; 


: B says that they are different. 


j the cenditien ef a charge upen a body. 


i . : the cenditien ef an electric current. 
The white horse was the cemmen : 


i tinctien is radical and net dependent upen the 


when a spark is passing the discharge 
is cem-) 


| because ef these cenditiens. 
inte the sewers. | 


ilength ef spark. 


Bt 


last traces ef moisture and ether impurities. 
will be nething remaining but pure 
exygzen, nitrogen, and argon. 2. What is the 
difference between static and dynamic elec- 
tricity? A says that they are the same, and 
A claims that 
if the secendary ef an inductien ceil gives 
static electricity, that they are the same. He 
asks the questien: ‘Can a Wimshurst ma- 


- chine be used te light lamps, er drive meters?” 


“Tf it can,’ he says, ‘‘static and dynamic elec- 
tricity are the same, but if it cannet, then an 
inductien ceil dees net give static electricity, 
as a transfermer is nething but an inductien 
ceil.’ A. Static electricity is electricity in 
The 
werd static means witheut metien. The charge 
is at rest, but under tensien, ready te meve. 
Dynamic electricity is electricity in metien in 
The dis- 


apparatus by which the cenditien is preduced. 
A Wimshuist machine when in eperatien but 
net preducing a spark is in a static cenditien ; 
is a 


current and is dynamic. It is ef enermeusly 


: high petential and lew amperage, and is me- 


mentary in duratien. It will net light a lamp, 


An incandescent 
requires censiderable 


lamp, 16 candle pewer, 


“current at a lew veltage and centinuing fer 
1037 en “Analysis ef Sewage Water,’ and Ne. j 


a time te bring it te the temperature ef in- 
eandescence. Ner will an inductien ceil light 
such a lamp, and fer the same reasens. An in- 
ductien ceil arranged te transferm a current 
at the preper veltage and amperage will light 
a lamp, but is net then in a static cenditien. 
It is sending current, which is dynamic. When 


'a dyname is running but ne current is being 
temperature than lead and the heat lest is in? 


Het : 


drawn frem it, 
static charge, 
a cendenser. 


the petential is there as a 
and the machine weuld charge 
The circuit is then in a statie 
cenditien. Turn en lamps er a meter and cur- 
rent flows. The machine has beceme dynamic. 
It is a dyname new, as its name implies; it is 
sending current threugh its circuit. .A’s argu- 
ments are semetimes right and semetimes 
wreng. Ile dees net seem te keep in mind the 
meaning ef the terms he is using. 3. We 
have an alternating current here fer lighting, 
I ean shert-circuit this threugh 
an erdinary quart fruit jar, filled with water, 
and with twe lead plates, abeut ene inch wide 
by five leng, in it. Can I get a spark with an 
inductien ceil as leng, using this current with- 
eut a cendenser, as I can using batteries with 
a cendenser? A. When yeu put the peles ef 
the alternating current inte a jar ef water 
as described yeu have a water rheestat, which 
can be used te centrel the ameunt ef current 
which shall flew fer any purpese. It is quite 
cemmenly in use fer this purpese. Yeu can in 
this way run an inductien ceil fer any desired 
Such ceil @ees net require a 
cendenser. 4. Hew many amperes can Ne. 
20 B. & S. magnet wire carry witheut becem- 
ing perceptibly heated’? A. At an allewance 
ef 400 circular mils per ampere, Ne. 20 B. & 8. 


- wire ef cepper can safely carry 24% amperes. 


This will raise its temperature of ceurse abeve 
that ef the air. Any current will raise the 
temperature ef a wire. Ne carrying capacity 
is given fer wires under Ne. 18, since the Fire 
Juderwriters de net allew them te be used in 
eircuits, and carrying 
capacity has ne significance except in relatien 
te lights and dynames and meters. 


PS 


NEW BOOKS, ETC. 
By Owen B. 


Roor FRAMING MADE Hasy. 
Maginnis, Architect. New York: 
Industrial Publication Company, 
1903. 8vo.; pp. 150. Price, $1. 

The fact that this small handbeek has 
reached its secend editien is sufficient evidence 
that it has been feund mest valuable by ar‘chi- 
tects and builders. ‘The auther treats very 
explicitly ef the censtructien ef all serts ef 
reefs, such as reefs fer studies, tewers, etc. 
The beek is thereughly practical in character, 
and is well illustrated by nearly ene hundred 
cuts. 


PRACTICAL LAWS ANB DATA ON TIIE Cen- 
DENSATION OF STEAM IN COVERED AND 
Bare Pires. To Which is Added a 
Translation of Péclet’s “Theory and 
Experiments on the Transmission of 
Heat Through Insulating Materials.” 
By Charles P. Paulding, M.E. New 
York: D. Van Nostrand Company, 
1904. Svo.; pp. 102. Price, $2. 

The ebject ef this menegraph is te give te 
engineers a ratienal method ef estimating the 
less ef heat frem steam pipes and heilers cev- 
ered with any ef the standard nen-cenducting 
materials. Far frem being new, the methed 
te which attentien is here called was werked 
eut by the French physicist Péclet in 1850, 
but, in the absence ef trauslatiens ef Péclet’s 
pamphlet, his deductiens seem te have been 
generally overleeked in this ceuntry. The 
principles invelved are se general that the less 
ef heat frem cevered pipes is enly ene ef their 
many practical applicatiens. To these whe 
have te deal in any way with the preblems ef 
celd sterage and refrigeratien, the infermatien 
and the fermulas given in this velume will be 
especially useful. 


THE LocoMOTIVE SIMPLY EXPLAINED. By 
Charles S. Lake. London: Percival 
Marshall & Co., 1903. 16mo.; pp. 72. 
Price, 25 cents. 

This handbeek ferms Ne. 17 of the “Model 

Engineer” series, and it was written to describe 
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M . M { [ Lasting jack, H. 8. uri - eet, 527 a # list free en applicatien. 
Lateh, gate, H. K. Smith 7 
atine 0 0 S, OL teh, gate, W. J. Beneve ~ 764,278 THE CURTIS & CURTIS CO., 
Jf you want a Gasoline Lath ‘stripping machine, N. H. _ 764,106 6 Garden St., BEpsron Conn. 
Motor, with all the good Lathe carriage autematic step, N. B. Chara 764,109 | a 
points and none of Lathe, pipe threading hand, J. P. Bend.... 764,341 > 
: tie bad, buy a Lathe teel helder, J. S. Henry 1. 764,466 ‘ Kerosene 0i Engine 
; ‘SU “RELIABLE” Letter drep signal, M. 8. Wield. 764,233 
5 i Hither jump or make Letter er figure dies, preducing interchange- Téa. 170 Nothing but Kerasens Oil to run it 
: Bf and break Spark. able, G. White ’ : 
line EngineCo. Level: J- L. Wilcox ++ 764,092 Simple, Sate and Efficient. Needs little 
mf Boston Gasoline Engine Co. Tinetype machine, P. T. Bede + 764,116 attention, is Jess likely to get. out of 
, gi 
134 Broad St., Boston, Mass. [Linetype machine, DB. S. Kennedy ......... 764,133 aivdpr, and is cheaper to run than any 
—— Linotype machine assembling mechanieuls. J. ther engine manufactured. Feunumi- 
MUTA Y. 2 o.2ccje is aye cahe crore arate see eee “- vaalole tal and Easily Operated. 
— oa ) 
THE Ei U REKA CLIP “y beck ne e. Wie Bears 4 ret 349 International Power Vehicle Co. 
The most useful article ever invented | /7 Leem debby lene metien, Arneld & Pratt.. 764,223 | Stamferd, Conn. 
fos phe Danie, neers nie to Lae he n Ber fer weaving slat blinds, A. C. Heugh 764, re 
S, abet 7 ace oe heel, B. EH. Lind «. 164,479 
nee Coupee poe mune eae ; s 7 bes athe. filling carrier, W. : Tens | Warren’s Natural Asphalt Sand Surfaced 
BPoes not mutilate the paper. Can be 4 ‘4 Leem, weft replenishing, H. Wyman...... 764,326 | 
used repeatedly. In boxes of 100 for 25¢. 9 Lumber drying kiln, C. H. Hall .... ++ 764,460 | ROo FF | | RIG 
Vo be had of all boukeellers, stationers zo Mail bex, ©. Gray ..............-0-- Ps 763,975 
ane norm sealers: gr by shail un receipt AMassaee apparatus, J U. a a Jones. . va Tei.ene APPLY IT YOURSELF 
of price. Sample car y mail, free. Man- atch lighting attachmen arrisen 5 
ufactured by Consolidated Safety Match pclae, J. A. E. Criswell ..... . 764,520 MAKES A FINISHED GRAVEL ROOF. 
Pin Coys Box" qa. Bleomfield, N Mattress filling machine, F. A. Rice 764,500 ral 


uy in} quare Tee. + 
pewders, apparatus fer, A. Cielfi.. 5 an Pee rp 
SIMPLICITY —~* Mechanical movement, H. Brammer er eae nile, ereular 
tal cutting teel, retary, W. H. McKenna 764,145 : 5 
Seaman combined HIGH POWE se bettles, etc., apparatus fer cleaning and Warren Chemica & Mig. Co., 18 Battery Pl., New Yark 
Sees how with sterilizing, Adams & Rice . . 764,222 "ait, ied fis 
HT , Milk pewder, dried, J. A. Just.. 764,294 | 
iid DURABILITY Mixing and ‘cleaning machine, Hydro: 
and & Fe Ws Stacey eeigitresttereeeereees re 157 | ydro-= Motors 
6c -. a e asper, r. oe eee 
One Lever Drive | Menkey wrench, ©. L. Verac .. : 764,034 Carbon 
Fer particulars write | Meter centrel system, J. B. Linn - 764,480 | pee seul containes 
Meter generater scts, means for centrellin 1s aseasily controlledasa steam 
vey Monroe eee Co. BOSTON. Mss. wivisien ef lead’ between x contrelling engine. Variable sparker. The 
__ Auto type _ 5 : J. E. Weedbridge ...............0... 764,407 .J only perfect moderate priced 
-- -—— Meunt fer thin, fragile articles, W. BD. launch engine on the market. 
& R. W. Benton ............0.e eee ee 764,273 Let us convince you. Write 
very ec anic Mewing machine, pitman, A. L. Brandt... 763,954 


z 
y 


Should Own Iti i 


Montgomery & Co.’s Tool Catalogue ; 


which is thoroughly up-to-date. 
pages and disceunt sheet. 
Sent by mail for 25 cents. 


MONTGOMERY & C00. 


J. Thernburgh ................. 
Multitubular beiler, J. B. Prudhen 
Music playing instrument, mecha 

Cc. White 


! Ceeper & Sharps ............... 
Nut leck, W. H. Beckett . 


@il generater, crude, J. M. Kreyer 


TGataLocue W224 


105 Fulton Sty New York City. @il er = distillate, desulfurizing, 
— AMONE 2. cece sec e cece cece ences 
@ptician’ liers 7 8 kK. 
ELECTRIC LAUNCH MOTOR. — THE] gpiiians plies, J, il. Starke 


@re washer, FF. H. Frankenberg 


design in this paper is for a motor of unusual simplicity 
of constructien, which can easily be built by an amateur 
at small cost, It isintended fer a beat of about 24 feet 
over all and 4 feet 6inches beam, drawing 18 inches, and 
is capable of propelling such craftata speed of % miles 
per hour. Illustrated with 21 Guts. See SCIENTIFIC 


Bertram & Milne .............. 
Paper milk betile, J. C. Kimsey . 
Pen, feuntain, A. Eberstein 


AMERICAN SUPPLEMENT, Ne. 1202. Price l0cents by | Penhelder, L. Lemes ....... 
ruil, {T1101 this office. and from ail newsdealers. Pencil, H. Spengler ........... 
—s a Perferating machine, J. B. Allen.... 


[efe) 


Phonograph recerd edging machine, 
it 


& Aylswerth 


vu USE GRINDSTONES ? 


-a Mounted and unmounted. always White 
kept instock. Rememoer, we anaker aj Phetegraphic shutter, 
specialtyotselecting stones for all spe- 
cial purposes. 3" Ask for catalomue. 


! Phetegraphic shutter, QB. R Bullard 
Piane hammers, machine fer making, 


BONGO], oo 3 seco aes Sess be eie wee se 
Pipe ceupling er cenncctien, 
Fipe hanger, H. K. Kriebel . 


Gas Engine. 


i Pipe stand, B. C. Newleve 
Ww Plant suppert, R. Y. Kessler 
Plauter, A. B. Ezzell ......... 


Measuring the duratien of cembustien ef 


Mewing machine side delivery buncher, 


Musical instrument conutrelling sheets, 
versing and speed regulating device fer, 


Paper holder and cutter, rell, M. McMahen 
Paper, machine used in the manufacture of, 


[f se we can supp you. Ali sweg» Photugraphic negatives, priuting f m1. 


M. A. Richter. 764,375, 


The CLEVELAND STONE CO. ,,,,,.V0t gins’ Geards table Fer’ w 
jauo seunding bear 
2d Floor. Wilshire. Cleveland. 0. AQ. DOEO. sca ya bas ca wegen 


Picture meunting leaf and beek, A. W. 
F. W. Carl 


y lu lay 


to-oay. H 
Grant-Ferris Co., Troy, N. Y. 


z. 
waved 764,081 
+ 764,369 , 


| 764,221 
Te- 


SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This ‘“built-up’' laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it wil) 
work as well as a $125 balance. The articlé is accom- 
panied by detailed working drawings showing various 
stages ef the werk. This article is centained In SC\EN- 
TIFIC AMERICAN SUPPLEMENT, Ne. S84. Price 10 
cents For saie by MUNN & CO. 136 Broadway, New 


764,352 | 
763,950 
764,531 


764,099 
764,212 
764,448 
764,200 


iene 
764,474 
764,227 
764,060 
» 764,312 
764, 098 


York City, or any bookseller or newsdealer. 


1 GAS ENGINE 
% H. P. CASTINGS 
for $15 with Blue Prints 


Cylinder-bered and faced-eff. 
Runs by gas or gaseline. 


Milter F ; Water-jacketed. 34 H. P. Cast- 
764,196 ings—net bered er tacei—$ lb. 
TE. 4 Send fer catalegue ef engines, 

aie cetasts reeee dynames, electrical supplies, 
es Cai 764,421 L. W. GILLESPIE & CO. 


E. T. 


232K. 4th St., Marion, Inv. 
NOISELESS 


764,025 
764,117 


764,441 
764,347 | 
763,987 | 
+) 764,491 
I) 764,472 
» 764,525 


' Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 


is isi an i 1, $12.00. ° Planter, cern, H. Schlicht 25 74.208 power. Write for catalogue. 
Omplete with spark coi - Planter, cern, L. P. Graham ..... ee ; 
The Best Thing en the market. Planter. cetten, J. W. Cheatham > ef 110 THE NEW PROCESS RAWHIDE CO. 
Latest andmost improved model. . Planter, cotten, I. Guyten ......... 2+ 764.458 Syracuse, N.Y. 
Gar Sena fer Circular. i j.eleoring machine, S. H. Tinsman as ey 1509 4 
Plew. ceggin & Boan .........04. . 383 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. LO, cata rare 764°260 Ho LEARNERS heres INSTRUMENT 
: anoer q 5 useful article ter any bey, girl, yeung man er 
eee ee eae On ok am oT waimany ‘Teaches he tered 
GUNSMITHS, TOOL Ot. GL mace acter oes Jeahah > 764,445 . 4.2 tate ‘S, a can eed as 
MAKERS, EXPERI- Plow, reversible, E. J. Wilse 764,406 e full beek ef instructiens. 
: f eke, animal, C. R. Nichel: 764,001 aN (a con Price, complete, B2. 
; MENTAL & REPAIR Pele ’heister. G. BR. Bead .. 763,969 Send ter cata 
WORK, ETC. Popcorn alls ete seid nett Electrical ‘Co. 
v eae f . un 64,¢ ) 
From in. to 13-in. swing. | pesteffice furniture, J. J. Marsh .. 764,299 
Foot Power, Velocipede Powdered materials, machine for distribut- 
or Stand-up Treadle. ing, J. FL Byers ......... cece ee ee eee 764,345 
Send for Lathe Catalog. | Pewer frem a single prime mever, etc., Pa || N Tra e Mar S 
W. F. & NO. BARNES CO. ! apparatus fer utilizing, H. Laughlin, Tanase 9 9 
Established 1872, tn te ee eee ee ce ee ee eee eee eenee 
1999 Ruby St. St, RockFeRp, un ISS1 W. A. Harvey 764,239 co PYRI G HTS, etc., 
Pewer transmitting device, I. Beutsch.... 763,967 Add MUNN & ti 4) Solicttors 
Power transmitting mechanism for beats, ress =9 of Patents. 
i NGINES. ete, HE. EH. Anthony ............ 764,331 Office of the SCIENTIFIC AMERICAN 
Presser feet and attachment, S. L 764,134 361 Broadway, New York. 
o 40 HP. | Pressure gage, G. Spencer ........ 764,016, te Branch @fice: 626 F St., Washington, DO. 
1,2, 3and 4 t | Printer’s ferm registering device, Han d-book Sent Free en Appiicatien. 
Cylinder | Taplin sistance sae emacs clei von egaciasete 764,163 
‘| Printing maachine, plate, J. P. Stevens. . TH4.158 
Launches Printing machine, rotary stencil, A. B. Bick 764,275 
i7 to 50 feet Printing press numbering attachment, Cc. G. 
| Wa rris? isis cae sicaseek eos tadiae Send sae 764,289 N 
Send for | Printing press, platen, R. R. Williams ... 764,096 
new catalog Propeller, steambeat, W. S. Baker 764,267 Wells, Oiland Gas Wellsdrilled 


GRAND RAPIDS GAS ENGINE & YACHT OO. 
Grand Rapids, Mich. 


Pruning shears, 
Pulverizer and grader, J. 


Cc. FP. Cresby 
Ww. 
I. 


LATHES 


First-class +. ! reasenable prices. We build! 
foet from 9 inches te 15 inches, | 
y grinders and wood lathes. 
cataleg, We guarantee te 


Pump, by@raulic meter, 
Punch, W. A. Bernard 
Rail clip, @ M. Knex ... 
Rail guard for electric road: 
& J. 8S. Payne .............. 
Rail jeint, Thempsen & Hevenden . 
sel eey current cellecter, electric, 
Slater 


ite for cemplete 
interest you. 

The Carroll-Jamieson Maehine Tool Ca. 
Batavia, Quie, U.S. 


H. Spencer... 
Pump, mercury, H. N. Petter ............. 


e by contracttgany depth from50 
to 3000 feet” We also manufac- 
ture and furnish everytbing re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illns- 
trated catalogue. Address 

B WEL lL, ENGINERUING AND sparky co, 
i LIBERTY SIiRWED. New Yerg, U,S. A. 


. 764,430 
764,268 
764,156 
764,204 
764,336 
764,362 


764,148 
764,397 


FR ; 
teeeteeeecceveeceeereetetssetes M211 f 


* each. 


ery. Nowater to freeze. No tanks 
to bother. Simplest in construc- 
tion. Mostreliable in werk. Bon’t 
tail to write for circulars and prices 
to 


THE AIR-COOLED MOTOR 
CO., Lansing, Mich. 


For Gas Engines, Launches, 
Automobiles, etc, 

Neimere belt, battery anci cem ae 
mutater treubles, Birt and Ps) 
waterpreef. Easily attached é he 
imcreases pewer and speed. ce 
Send fer tall particulars en our 
ignitien apparatus, 


The Duyton Eleetrical Mfg, 
98 Reibeld Bidg.. Dayten, @he. 


‘ROTARY PUMPS AND ENGINES. 


Their @riginand Development.—An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and iltustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1109; 1110, 1111. Price 10 cents 
For sale by Munn & Co. and all newsdealers. 


fONLY $5,008 


SLATS ACTS 
x =i Civil ses 


Carset Habe 


¥ a thes i 
i |. ) ‘ hill taeda tet me | 


Caracity, 999 930,359 
H erence ALLATa Wane 


FE. ROCKE MIG. CO. | 
BNSETT. Lowe 


Each engine is fully tested 

before it leaves our factory 

to its full indicated horse 

power. @lds engines are 

standard the world over. 
Stationary Engines, 2 to 10@ h. p. 
Portable Engines, S8to 18h. p. 

Will send full intermatien and new illustrated cataleg enrequest. 


@LBS GAS@LINE ENGINE W®RKS 
216 River Street ANSING, Micu, 


Gae and 
Gasoline 
Engines. 


The Franklin Model Shop. 


Experimental work for inventors: any- 
thing in metal frema single piece toa 
cemplete working model. Apparatus for 
colleges. Exhibition models. Introduc- 
tien Samples of patented articles. Spe- 


Bevel Pinions 


We can furnish our New Process ° 


cial tools for making metal novelties. 
Inventions perfected. Bra,wingsand de- 
signs worked out from inventors’ ideas. 
Send for circular §. 

PARSELL & WEED, 


129-131 West 3lst Street. New York. 
BABBITT METALS. —SIX IMPORTANT 


formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11230 
Price 10 cents. Forsale by Munp & Co. and all news- 
dealers. Send for catalozue. 


Thea BRISTOL Cou nter | 


ihe FRANKLIN 
Model Shes 


Registers an accurate acceunt ef work dene en printing presses, grain 
hing, measuring and ether automatic machines, Counts up 
and repeats autem: ically. Simple, accurate, durable. Spe- 
ersteerder, Sendfercireular, C.J. ROOT, Bristel, Conn. 


CABOT’S 


For Cuts, = Bruises, aia 


Etc. Reheves pain, reduces inflammation and irritatien, i lighly recem- 
mended by physicians as an unfailing remedy. At all dealers. anh end. 
2c. packages by mail. Leek fer abeve Tracie- Mark. 
Sulpho-Napthol Co., 15 Haymarket 8q.. Boston, Mass. 
Acker-Merrail’s; Macy’s 3 Siegel-Ceeper, New York City. 


TOOLS 


FOR MECHANICS. 
ey 


t The L. S, Starrett Co., Athol, Mass., U. S.A. 


Send for Free Catalogue No. 16 B. 
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Valuable Books 


wee 
REVISED and ENLARGED EDITION 


The Scientific American 


Cyclopedia === 


Notes and3 
Queries. b. 
15,000 Receipts. 734 Pages. | 


Price, $5.@0 in Cloth, $6.00 in Sheep. $6.50 
in Half Morocco. Post Free. 


This work has been re- 
vised and enlarged, . 


900 New Formulas, 


‘The workis so arranged 
as to beof use not only to 
the specialist, but to the 
generalreader it should 
have a place in ever 
heme an@ werksbop. 
circular containing full 
Table of Contents will 
be sent on application. 

‘Those who already have 
_ Cyclopedia may obtain 
the 


1901 APPENDIX. 


Price, bound in cloth, $1.00 
postpaid. 


TWENTY-THIRD EDITION 


EXPERIMENTAL SCIENCE. 


By GEORGE M. HOPKINS 


Revised and Greatly Enlarged. 2 Octave Velumes. 1,108 
Pages. 900 Ilustratiens. Cleth Beund, Pestpaia, 
Half Morocce, Pestpaid, $7 Or 


“Volumes Sole Separately: © 00 
per Volume; Half Merecce, 


$4.00 ver Vetume. 


EXPERIMENTAL SCIENCH is so well known to 
Many of our readers tat itis hardly necessary now to 
give a description of 
this work. Mr. Hopkins | 
deciced some months ' 
agc that it would be 
necessary to prepare a 
new edition of this work 
tn order that i:¢ many 
wonderful i-enverins 
of miudern tiies migat | 
be fuily deserifed in its | 
pages. Since the last 
edition was published, 
wonderful develop 
ments in wireless teie- 

raphy, for example, 
have been made. It 
was necessary. there- 
fore,that a good deal of 
new matter should be 
added to the work in 
; order to make it thor- 
7 Oughlv up-to-date, and 
with this ebject in view 
some 2@@ pages have 
been added. On ac-.- 
count of the increased 
size of the work, it has | 
been necessary todivide 
it into two volumes 
handsomely bound in 
buckram. 


Pra ctical Pointers 
For Patentees 7 


Containing Valuable Information and Advice on 


THE SALE OF PATENTS. 


An Elucidatiun of the Best Methods Empleyed by the 
Mest successful! lnventorsin Handling Their Invertions. 
By F, A. CRESEE, M. E. 

144 Pages. Cloth. Price, $1.00. 


Home Mechanics 
for Amateurs 


‘fuis boek has achieved an unparalled success in one 
week,and a Special Edi- 
as tion of 4,0@@ copies has been 
: ordered. Tt is by far the 
largest and best book on 
the subject ever offered at 


a ter 


| HOME 


SCUTANTOS such a low price. It tells 
IM PRATANT ‘ how to make things the 
aiid right way—the “only ” way 
AMATEURS —at. small expense. It will 


prove of value to you-- 
much more than you real- 
ize. Do tbhiugs with your 
hands. Send for a circular 
giving contents—the circu- 
lars cost. only a cent—the 
900k $1.58 postpaid. If the 
: book could meet you face 
ki to face you would be the 
first to purchase. The first ; 
large edition is almost 
gone, order to-day. 


Price $1.50 


S gS EEE 


Boentsz umd * 


326 Engravings 


APPLETON’S 


Cyclopedia of Applied Mechanics 


A Magnificent Set in Three Vols. 


Handsomely bound in half merocce, each relume contain- 
ing ever 900 pages, with nearly 8.008 engravings, 
with full explanatery details. 


Special Offer ! 


Heretofore the pub- 
lishers’ price of tbis 
work has never been 
Jess than §225@ and 
sold onlv by subscrlp- 
tion. We have se- 
cured a special edi- 
tion of this viluable 
work. and will box 
and = ship, prepaid, 
the three voiumes to 
any address in the 
United States or 
Canada on receipt of 


S12.00 


By purchasing now 
frem us you save half 
the original price and 
haveinreturn atech- | 
nical cyclonedia and 
dictionary, the great usefulness of which bas been tes- 
tified to by nearly 100,000 Purchasers of this valuable - 
work -technicians and mechanics who refuse to esti-- 
Mate its value to them in their work by mere dollars | 
and cents. 


GE” Ada Blextra for expressage te England and the Conti- 
nent, or $2 extra to Australia ana ether countries. 
CS? Special circular ef contents ef these volumes sent free 


MUNN @© CO. 


wit? Erosdweey Ner York Gity 


- Telephone transmitter, 


Scientific Americars 


Rai 
Rai 
Rai 


electric, H. N. Sporhorg 
or other vehicle coupling, 1D. Roche 
rail, J. Mander 
switch, Troutman & Gonzal 
switch, .J. 1% Swonson 
Railway switch and signal mechanism, 
M. Hurst 
way switching apparatus, J. P. Coleman 
Briard & Bleh.. 
electric, W. 


way, 
way 
way 
Railway 
Railway 


Rai 
Railway tariff holder, 
Railway third rail system, 
KUNG OUETS io cierose, airece-ateiarare sieve pyere i a0S"S ects 
Railway tie, metal, E. Wheeler ... 
Rain gage, F. Tbsmas 
Ratchet mechanism, A. Spangenberg 


Reel. See Fishing reel. 

Reel, C. W. Stambaugh .................. 

Refrigerating appliances, oil separator for 
rotary, M. A. Audiffren ............. 

Refrigerator, L. De Vaux 

Registering mechanism, HM. H. Palmer 

Registering monetary transactions, appar- 
atus for, J. Frydmane ............... 

Road constructien, raking tool for, W. C. 
Wegner 7 

Rolling machine, 

Rotary engine, 

Rotary engine, 

Rotary engine, 

Rotary engine, 

Rotary engine, 

Rotary engine, 

Rotary engine, C. W. Allen 

Rotary engine, If. If. Licmke 

Rotary engine, C. Hendricks 

Sap spout, J. F. Warner 

Sash holder, J. L. River 


Sash lock, J. Noseworthy 
Sash lock and_ striker, R. B. Hugunin.. 
Saw, REMSOR: oe a8 Sah iy ieee 
Sawmill set works, T. 8S. Wilkin 
Sawmill set works, EZ. C. Monroe.. 
Saw setting machine, J. Hegstrom 
Seale, balance, and beam, computing, J. Ii. 

A PUMCATIY 25. Sri sencle oy 8 aie sO ssid eidara alae ane 
Scale, stenographer’s, G. Logan . 
Serew cutting die, H. IZ Adt 
Seam ripper, A. M. Minter 
Seeding machine. L. E. Waterman 
Selecting apparatus and system, automatic, 

J. YT. aRisle weak sited bdadataiara siayetecerene, sis arn 
Separator, J. PF. A. Bruun 
Sewing machine guide, R. L. ke... 
Shade roller attachment, B. EF Bell.. 


.. 764,056 


. 764,069 


. 764,401 
. 763,952 
. 763,963 


. 764,247 


» 764.205 
. 764,493 


- 764,095 


. 764,532 


. 764,410 
. 764,064 


764,388 
764,152 | 
763,992 
764,166 
764,264 


764,292 
764,043 


764,244 
764,089 
764,315 
764,311 


764,389 


764,515 
764,274 


764,449 


763,982 
764,013 
764,040 
764,066 
764,067 
764,097 


764,465, 
764.824 
763,980 
764,374 


764.484 
764,126 


764,045 


764,220 
763,972 


. 764,419 


764,180 


« 764,516 


Sharpener, agricultural disk, C. Y. 764,114 
Shoe rack, LL. . Bowen 764,343 
Shoe rack, P. J. Callahan 764,346 
Signaling, automatic electric block, W. A. i 

DOYS Si ess tiga ahh Saree aed eae 764,533 
Smelting and reducing metals. C. Diesler.. 764,044 
Smoke consuming apparatus for locomotive 

boilers, F. S. & F. R. Pleasonton » 764,304 
Sod cutter, G. Lane .............-... . 764,058 5 
Soldering machine, hail ear, E. J. Moore... 764,536 | 
Sounder frame, G. A. Zundel .......-...24 764,027 
Speed and distance measurer and indicator, 

Cz Je OSPrIN ger wei ec cis Se dete ches eee 764,017 * 
Speed changer, A. L. De Leeuw . 764,115. 
Spline weight, I. K. Lord - 764,482 
Spool, G. H. Reynolds 764,206 
Spooler guide, Ti. Lawrence ...... 764,363 
Speeling machine thread guide, J. R. 

Mitchell... c.andjere ger neew ad oelatindes sete 763,995 
Spring back chair, J. Gilson 764.286 
Steam boiler, A. B. Duff 764,43. 
Steam generator. M. FE, P. Chaboche.. - 764,424 
Stereoscopic attachment, O. S. Leeland 764,136 
Stereotype block, F. A. Berry - 764,517 
Stoker, automatic, P. J. Hamler ....... «+» 764,540 
Stopper. See Bottle stopper. 

Stove, J. L. F. Bauer, Jr. . 764,031 
Stove or furnace, If. O. Banks 764,334 
Stump extractor, ©. R. Twitty 764,321 | 
Stump puller, HE. M. Erdmann ..... 764,231 : 
Switch and foot guard R. H. Prizzell 763,974 
Switch point protector, J. I. Brewer.. .. 764,108 
Tap, JW. At AGG ais ieee git Sess « 764,409 
Target apparatus, J. I. McCullough...... 764,367 
Telegraphy, wireless, L. D. Wildman, 

764,093, 764,094 | 
Telephone, J. W. Meade et al ........... 764,139 i 
Telephone exchange ringer system, T. C. 

Drake’ 02a. bonis os Reda teeaaaud oboe 763,971 
Telephone switchboard circuit changer, W. 

By (MCC@COGMUGI 5 559,2:55 tec ceis ccdcapeians Sasa biardile 764,143 


Telephone system, party line, T. C. Drake.. 
D. C. Jackson 
H. Johnson... 


Telpherage system, J. 


Thermo electric apparatus, W. If. Bris 
Thermo clectric couple, W. II. Bristol, 
764,175 to 

Thermo electric element, W. H. Bristol... 

Thread unwinder, W. H. Gould ............ 

Tire and rim, vehicle wheel, Pease & 
Schumacher i082 we.e as ye acien ea gee 

Tire, rubber, E. 8. Roberts .. 

Tire valve, pneumatic. J. E Keller, Jr 

Tire, vehicle, C. Motz .. ania 

‘Tire, vehicle, G. W. Whittemor 

Tire vehicle, W. P. Cronin .... 

Tire, vehicle, N. Crane .............. 

Tires, detachable flange for rubber, C. 
IS@IS@Y: |. costes B06 ces S40 eh eee eee have Oe he 


Tobacco pipe, I. A. Heald .. iM 
Tobacco stripping machine, J. G. Havens.. 


Tool, pneumatic, Foole ........ oS 
Tou.. detonating, C. EH. Wenzel .... 
Toy jacix-o’-lantern, G. KE. Robinson 
Train controlling system, safety, 
COBGI S25 wicrnlig stacey ele 8 Gade erage cera seca g OMS 


Tramway point, automatic, R. H. Radford.. 
Transformer, W. 8S. Moody 
Tray, J. 8. Duncan 

Trolley, J. Q. Brown 
Trolley, B. KE. Sunny 
Trolley conductor cut out, P. © 


Watmough, 


Trolley, overhead, C. C. Chambers . 


‘trolley pole, C. Jones 
Trolley wire replacer, J. D. Ratliff 
Truck, W. C. Buckelew 
Truck brake, mill, C. L. Houghton 
Truck brake rigging, vailway, F. L. Clark 
Trucks, ete., antifriction mechanism for 
railway car bogie, J. I. Cooper 
Turbine, O. Junggren 
Turbine bucket construction, H. Geisenhoner 
Turbine bucket cover, H. Geisenhoner, 


764,450, 
Turbine wheel, steam, HK. A. Edwards ... 
Type writing machine, B. C. Stickney..... 


Type writing machine, J. W. Booth.. ay 
Type writing machine line lock attachment, 
We AL Bark ene esgic Ge nahc'etetis oes 
Valve gear, J. KE. McNeely 
Valve mechanism, T. TW. Alexander 
Vapor burner air mixing pipe, J. Stubbers. 
764,159, 
Vehicle brake, donble, A. Winton ........ 
Vehicle, electrically nronelled, R. Thayer. 
Vehicle wheol. T. Midgley ........ 
Velocipedes, ecte., spring support for, A. 
Beulin tate nda etean Rin Shade fae shor aes cues 
Vending apparatus. 1D IK. Jackman . 
Vending machine, F. J. Rowse .... 


Vending machine, J. B. Pfeifer 
Ventilator. J. C. Tenvis 
Wagon, dump. H. C. Tripn 
Wagon. dumpine. W. 0. Shadbolt 
Waron rack. adjustable, BE. D. Dickinson. 
Watch escanement, H. A. Leonard 
Water cooler, W. H. Shook 
Water motor. M. H. White 
Weighing apnaratus. U. 8S. 
Weighing machines or scales, 
testing and 
&. James 
Weiching mechanism, refrigerator, Hoag & 
Ra1O! incite etn ae aac 
Wheel. See Gear wheel. 
Window cleaning chair, H. Harrison ...... 
Window, horizontally pivoted, H. B. Hite- 
BOW 3p e~ so Piaa a ceeas eas Napier e oayera, nibaco@an le fare aie are 
dow screen. W. E. Ellis 
W. F. Shaw 
C. Adkins ...... 
Wrappers, preparing, A. Shedlock ........ 
Wrappers to cakes of soap, etc., machine 
for apvlying, McGirr & Ferguson 
Wrench, W. F. Marks 


James ......0e. 
automatic 
U. 


recording machine for, 


Win 
Window ston, 
Wire stretcher, 


.. 764,131 


1 764/073 
1) 764,319 


763,970 
764,055 
764,469 


: 764,178 


764,177 | 
764,174 ! 
764,235 | 


| 
764,497 * 
764.009 : 


763,996 
764,091 | 
764,270 
764,519 


. 764,132 


764,125 
764,053 
764,498 
764,023 
764,207 | 


| 763,964 


764,007 


.« 764.485 
« 764,354 
« 764,224 


764,392 


764,400 


« 764,418 


764,039 
764,194 
764,371 
764.344 
764,291 
763,961 


764,428 
764,471 
764,451 

1 
764,452 
764,230 
764,077 | 
764,342 | 


764.070 


. 764,490 . 


764,411 


764,160 
764.325 
764,020 
764,140 


764.415 
764,360 
764,011 


763,977 


764,309 
764,276 
14,137 
764,2559 
764,408 
764,530 


764,192 
764,358 ! 
764,463 ! 


763,999 
764,248 


" Wremeb, W. Oromk wnecnoseenseesvecsaeven TO4Q0G ve 


tinual triumph. 


Oldsmobile 
Standard Runabout 
Price $650 


cars, or write direct to Dept. 21. 


TAUGHT BY? 
CORRESPONDENCE 


@ursystem of traming by mail has helped thous- 
ands held down io poor positions to rise to better 
salaries and situations. Yourch:ance to rise is just 
aS geed as ethers. Write for eur free illustrated 
» Can 1 Become An Electrical Engineer?” 
teach by mail, Electrical Engineering, Me 
chanical Engineering, Steam Engineering, Mechan- 
1e1l Drawing, Electric Lighting, Rlectric Railways. 
ELECTRICAL ENGINEER INSTITUTE, Bept. 
A, 240 West 23rd St., New Yerk, 


A.W. FABER! 


Mauutactory Established 1761. 


LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS’ COLORS. 


78 Reade Street, New York, N. Y. 
GRAND PRIZE, Highest Award, PARIS, 1900. 


GAS ENGINE DrTAILs.—A VALUA- 


ble and fully illustrated article on this subject is con-: 
tained in SUPPLEMENT No. 1292. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


{WATER 
¥gM yense. The windmill and gasoline engine 

ase cestly to install and run. Niagara 
Aydraulic Ram _ will work con- 
tinuously wherever there is a running 

*% stieam. Nothing to blow down, blow 


A PERPETUAL SUPPLY 


less head of water to operate than 
avy other ram. Never needs re- 
= pairs, Catalogue free. 


‘a Niagara Hydraulic Engine Co., 
Zz CHESTER, PA. 


Volt Ammeters 


Pocket size, but large enough fur accuracy 

and practical use. Varicus ranges for test 

ing batteries electric li¢nt, telephone and 

other circuits,etc Alsou, Veltraeters and 

Ammeters tor general measurements. 
kerSena for Circular. 


1. M. PIGNOLET, 
80 Cortlandt St., New York, N.Y. 


CLIFTO 


Gasoline 


Marine Fogines 


Modern and Up-to-date in 
every particular. 


Send for catalogue. 


THE CLIFTON 

MOTOR WORKS 

233 E. Clifton Ave., 
Cryeinsati, O. 


If you want the best CHUCKS, buy Westcott’s 
Little Giant Double Grip pee Sa 
5 Drill Chocks, 


Little Giant g- - 7 
Drill Chucks = ‘ 
Improved. 


aN 


a 
| Oneida Dri & : 
Chucks, Cut- i: = ol aap 
Hint tg 
Cincher aha a TY 
ombination "= ! wy 
Lathe Chucks, Qeared 
Combination Lathe Chucks. Plain Universat Lathe 
Chucks, Independent. Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. ¥., v. S. A. 
Ask for cataleguein English, French. Spanish or German. 
WRST PME. OT COMUMBIAN BYPOSITION. 1593. 


Inte 


The progress of the Oldsmobile abroad has been a cen- 
It has led the advance of automobiles into 
remote corners of the earth. . 
as the world’s standard runabout—¢he best Hung on wheels. 


Years of successful experience andthe largest factory facilities in the world de. 
voted exclusively to the making of automobiles, have enable 1 us to produce machines 
by the thousands where others produce by the hundreds and to attain the maximum 
of perfection at the minimum of cost to the purchaser. ihe 

Our nearest sales agent will gladly turnish you full jxarticuiar: 


. 3% Olds Motor Works, 
bat ae Member of the Association of Licensed Automobile Manafsc. 
Bed desn 


usuaily means perpetuai ex-: 


up, or require attention. Requires ! 


Juty 16, 1904. 


_————— 


ICAN 


Invasion 


Rag Sse — 


Everywhere it is recognized 


Oldsmobile 
Light Tonneau Car 
Price $950 


regarding our 1904 


Detroit, U. S. A. 


s 


FET PLETE ERED ng ce apne ia op an 
SLES Wek. SSRI AT a 9) 


MAXIMUM P 


OWER-—MINIMUM COST. 


If you use a 


WeES mash, Z 
Isc =# cottonseed oi] or fluid 
you want to get the 
TABER ROTARY PUMP 


= the least expense. Simp 


any desired speed. Perfec 


All parts are interchangeable. 


ly durable. 
skilled workman. Defects guaranteed. 
TABER PUMP C0.. 32 Weils St.. Buffalo. N.Y., U.S A. 


RADIUM 
|| RADIO-ACTIVITY 


The SCIENTIFIC AMERICAN SUPPLEMENT has 

published the most complete information on the 

| subject of Radium and Radio-activity that has 
thus far appeared. 

The following articles, written by men who 
have played a prominent part in the discovery 
of the marvelous properties of radium, should 

'I be read by every student of chemistry and 

physics: 

|| RADIO-ACTIVITY AND THE ELEC- 
TRON THEORY. By SIR WILLIAM 
CROOKES. SCIENTIFIC AMERICAN SUP- 
PLEMENT 1402. 

THE RADIO-ACTIVITY OF MATTER 
By PROFESSOR HENRI BECQUEREI,. 
SCIENTIFIC AMERICAN SUPPLEMENT 1379, 

SOME PROPERTIES OF THE RADIO- 
ACTIVE SUBSTANCES, 13; PRO- 
FESSOR HENRI BECQUEREL. Sirunti 
Fic AMERICAN SUPPLEMENT 1427. 

PRODUCTION OF HELIUM FROM 
RADIUM. By SIR WILLIAM RAMSAY. 
SCIENTIFIC AMERICAN SUPPLEMENT 1444, 

THORIUM: A RADIO-ACTIVE SUB- 

I STANCE WITH THERAPEUTICAL 

j POSSIBILITIES. By BR.SAMUEI, G. 

TRACY.  ScIENTIFIC AMERICAN SUPPLE- 

' MENT 1470. 

RADIUM IN MEDICINE. By DR. 
SAMUEI, G. TRACY. SCIENTIFIC AMERI- 
CAN SUPPLEMENT 1455, 


RESUME OF RECENT SPECIAL 
STUDIES OF RADIUM AND RADIO- 
ACTIVITY. ScienTiFic AMERICAN SUP- 
PLEMENTS 1468, 1471, 1479. 

RADIUM AND RADIO-ACTIVE SUB. 
STANCES, By WILLIAM J. HAMMER. 
SCIENTIFIC AMERICAN SUPPLEMENT 1429. 


A COMPLETE MANUAL OF RADIUM 
TECHNOLOGY, clearly expiaining the 
methods of obtaining radium, conducting 
experinients with the substance and measur- 
ing its radio-active force will be found in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1475, 


1476, 1477. 


These SCIENTIFIC AMERICAN SUPPLEMENTS 
comprise what mav well be considered an adinir- 
able text-book on the subject of radio-activity. 

Price of Scientific American Supplements 

TEN CENTS BY MAIL 
for each number mentioned. Orderthrough 
‘our newsdealer or from 


MUNN & CO., 361 Broadway, New York 


A 


ump fo 
beer, lard. acids, starchr 

+ petroleum, brewer’ 

tanner’s liquor, 


Ss 


s, 


hot or cold. thick or tbin 


which does the most work at 


ly 


‘s* constructed. Can be run at 


t= 


Needs ne 
Catalegue free. 


ah 


JuLy 16, 


1904 


MARSHALL FIELD & CO. 


the great dry goods firm of 
Chicago, bought SIXTY Un- 
derwood Typewriters six years 
ago, and has used them ever 
since. They have just ordered 


ONE HUNDRED AND THIRTY 


Underwood 
Typewriters 


“‘Hnough said.’? The best is 
found by test. 


Underwood Typewriter Co., 241 Broadway, N. Y. 


The Smith Premier Typewriter Co. 


Factory, Syracuse, N.Y. 
Branches in all laege cities 


ELECTRICAL APPARATUS REPRE- 
sented by Conventional Diagrams in Drawings.— ifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. 


Contained in SUPPPEMENT 1106. Price 10 cents. 


For saleby Munn & Co. andall newsdealers. 


Why 
N01 bet 


(Trade Mark) 
We mean roaches ane water-~ 
bugs. It is easy, if you use 
a “Ridetum Roach Trap.” 
Senu fer descriptive circular, 
or, better still, 25 cents for 
sample trap, pestpaid. Lib- 
eral terms to agents. 


BENNETT PAPER BOX COMPANY 
46 Hardison Avenue, Springfield, Mass. 


Sep 
Young Men 


ry 


of proved business qualities with 
a little capital will find proper 
encouragement to locate factories 
along the lines of the N°RFOLK 
AND WESTERN RAILWAY. 
References must be furnished. 


PAUL SCHERER 
Agricultura] and Industrial Agt., N. & W. Ry. Ce, 
ROANOKE, VA. 


50 Years’ 
Experience 


Trade Marks, 
Designs, 
Copyrights, Etc. 


Anyone sending a sketch and gexcriptien may 
quickly ascertain our epinion free whether an 
inventien is presably patentable. Cemmunica- 
tions strictly confidential. Handbook on Patents 
sent free. @ldest agency for securing patents. 

Patents taxen through MUNN & Co. receive 
Special Notice, witheut charge, 1n the 


Scientific American 


A handsemely illustrated weekly. Largest cir- 
eulation ef any scientific journal. Terms, $3 a 
year; four months, $1. Seld by all newsdealers 


MUNN & CO.261 erocawas, NewYork 


Branch Office @25F St. Washinzton, N.C. 


Scientific American 


DESIGNS, : 
1 Badge, H. Getz ......... eee ee meme eececeee 
Badge, R. N. B. Kirkham 
Box, paper, R. L. Myers . 
Braid, V. G. Sehuck .............. 
Forks, spoons, or similar articles, “handle 
for, G. CG Edwards ............ 37,023 
Forks, spoons, or similar articles, ‘handle 
for, S 37,024 ! 
Rug, A. W. 37,029 | ~ ame _ 
Spoons, forks, 
for, L. W. 37,022 


Tray, bread, A. Steftin 37,025 


TRADE MARKS. DROP FORGING .DIES AND DROP FORGINGS. 


ARD WARE SPECIALTIES eto. MANED FO ORDER SEND. SAMPLES 
OR DRAWINGS FORESTIMATES. WRITE FOR OUR BOOHLET. 


Bath fittings, certain named, Silver & Co... 42,965 THE. GLOBE: MACHINE: & STAMPING CO. 
Belts, electric, M. A. McLaughlin wate me rehtee 97:0. HAMILTON S§T.,. CLEVELAND, OHIO. 
Blood purifying tea, M. Sullivan .......... 42,950 7 ee “2 


Boilers for kitchen ranges and steam jacket 


kettles, E. B. Badger & Sons Co........ 42,969 7 Aen 
Hots and shoes, leather, J. F. Zimmer Co.. 42,939 | bottlers eee ness era 
AALS; Hs AWE oie ees ye es Sierd wep esos HOS 42,949 } ‘i rj '" 
: Cleaning compound, A. Neubauer .......... 42/958 | __ ete ‘ +. CO. 899 2inton Sta Milwaukee, Wis 
Embroidery patterns, specially designed, Din- 
stein ol Oe a i gssie' oi v2ose CHEMICAL EXAMINATIONS 24.4% 
Engravers’ plates, Star Engravers Supply Co. 42,968 - DR. H.C. STIEFEL, B 
Fruits, dried and cured, Reiss & Brady.... 421948 : TIEFEL, Bissell Bock: Pittsburgh. Pa. 
Gas tubing, flexible, J. J. Vautier «. 42,967 = — - 
Guns, sporting, Belknap Hardware & Mfg. . 42,964 7 a CATACOG 
Herring, mackerel, and d@ried stock fish 
silt, J. J. Schneck ......--.esseeeee, ” 40, $47 e r- SU MOR Met wank 
Hosiery, A. Crocker & Brothers «+ 42,938 
Kaolin, H. C. Munger .. » $2,956 --—- 
Lotion, skin, C. M. Read 42,953 & EXPERIMENTAL WORK 
Macaroni and egg noodles, Fen wt@ hate ance aleg 42,946 MODELS Inventions developed. Special Machinery. 
Medicinal remedy for certain named diseases, E. V. BAILLARD, Fox Pldas Franklin Square, New York. 
Tay. ISS (Simithy oasesiraac essen eos sw thease a essed 42,955 | —_- fa, Jae 
Packing, rubber and = asbestos, Ungarische 
Gummiwaarenfabriks Actiengeselischatt. 42,942 METAL ‘PATTERNS for Small Castings. 
Planters and grain drills, corn, Hench & ; rRPTINE Vale, Conn, 
Bromgold Co. wo... cece 42,970 | se 5 >» 
Remedics for certain named diseases, 0. SAVE MONEY and appear neat by 
£9 (=) 9: PU Ber er a er f 
Rope and twine, fibrous or textile, Plymouth weanhe Ne sie, weuliber. Collars. 
Cordage Co. ieee siete eee eee eset eens cents. Send for catalogue. Agents 


Address Mo& M. MFG. CO., 
9tb Street. Springfield, Mass, 


“NOVELTIES & PATENTED ARTICLES ‘. 


Rope or twine, ete., fibrous or t 
mouth Cordage Co. 
Sewing machines, C. M. Bryson 
Shirts, collars, and cuffs, Simons, Hatecb and 
Whitten Co. 
Shirts, collars, and cuffs, 


wanted. 


International Shirt 


- sit Yoods. certain’ nsmned,” Duncan’ & tena! 4203 ; USO RL oe ae aS 
Silks, neckwear, J. R. Keiser ............ 42.935 | sKONIGSLOW STAMPING & TOOL WORKS: CLevE CAND, 0: 
Stamps, labels, and tags, adhesive, B. IF. - 

Schwart2y (4 sesh cinuhei aay sods eee 42,941 ~ pak 7 
Stoves, oil and gas, Silver & Co............ 42,966 and PR@SPECT- 
Stringed instruments, certain named, S. “OR 1 L ul N Gate MACHINES. 

Siegel fois os. utter: oad ieee dd tone 42,961 F-t Water, @il, Gas, Coal, Ete. 
Talking machines, Victor Talking Machine 7,VOMIS DRILL CO., TIFFIN, Ohic. 

COS} ah eRe Wand onesie cba a Mat oa hae 42, 962. a 
Tonic, general, Claro Chemical Co. ........ 


A labor saving paper. ; 


“ RIDOFUM ”, 


rid] ‘ 


Des SMai@llo: oss. oarsers sees OCA Maes oo ees | Cement and Engineertag News, 
Towels, table cloths, and covers, singly and 
in piece, H. W. A. Page ...ecee cece eee 42, 933. , = SER eo, 
Toy puzzles, O. Kraus wo... eee ee eee 42,960 Model Machinery and "xperimental Work. 
Twine, rope, and cord, Argonaut Cotton Mill rye WV. H. CRAWroOrRD 104 Broadway, New York City. 
‘0. 945 ad ear eye ; 3 F 
Underskirts, Jackson Skirt & Novelty Co.. 42,982 rj q 
Wood preserving liquid, R. Avenarius & Co. 4 957 Exne iment | & Model Work 
tat Cir. & advice free. Wm. Gardam & Son.45-51 Rese St..N.Y. . 
LABELS aries: Tools ee d PPecial Machines. Models 
“Alma Mater,” for beer, McAvoy Brewing Co. 11,210 #20 Experimental Werk. General Machine, Work. _ 
“Amsterdam ‘Brand Corn,” tor corn, United PH. J. BENDER & Sons, Inc., 8? Frankfort St., NewYork 
" erates Ecinting. oe erie Pane te Hee 
“Amsterdam ran eaches,’’ for peaches, 
United States Printing Co. ............. 1,218 ye manutastore METAL-SPE- 
“amsterdam Brand Pears,” for pears, United largest Sautoiment: Nowentprics 
States Printing Co. ........ cess ce wee 11,217 | Send sam:le or 
“Amsterdam Brand Peas,’’ for peas, ‘United model for low estimate and best expertadvice FREE 
States Printing Co. ..... ccc cece eee eee el THE EAGLE TOOLCO.Dept. W, Cin’ti,O 
“Bee Hive Pepsin Gum,’’ for pepsin gum, |. . 
Ie (HudS0n- eit. oh eae ree eae 11,213! 
“Ben Hur,’’ for baking powder, National 
Grocery and Jobbers Supply Co. coe L212 * 
“Blue Mountain Brand Tomatoes,’’ for to- 
: matoes, United States Printing Co. .... 11,223 
> “Bouquet Imperial au Fleur Parfum de 
I’Armour Imperial,’’? for cologne, C. 
Rabay el. citena cites wou ty Mais aca ae eatpicaens 11,236 
“Captain Jinks,’’ fer cigars, L. J. Stadeker 11,204 
“Castor Honey,’’ for medicine, W. C. Elliott 11,216 
“Daniels Brand Tomatoes,’ for tomatoes, 
United States Printing Co. ............ 11,228 
‘“Dolina,’’ for cigars, G. Schlicgel wee 11,2053 
“Tidgewater Brand Cern,’’ for cern, United 
is Printing ce. ; ase. 11,230 
“Wdgewater ran eas,’ Uli : 
. States Printing Co.’ corneres 11,219 An IIlustrated Magazine 
“Hm pire eauties Cern,’ nite a 
States Printing Ce. ...c.cssstees cues 11,232 M@KE THAN 152 
eee caus pete cee for tomatoes, ee 
nite tates Printing Co. ..... cee : i ~ 7 
. “Health Toniec,’’ for beer, American Brewing articles thet have 
Cos cot: “Pekin @.4. ive ees Geta he te we ded 11,209 
| “Hires Birch Ale,’’ for carbonated beverages, Amo: g Gelden Pagedas, 
Charles E. Hires Co. siscscsceeecceeaeee 11,207 Marbilebecd, i % 
“Hires Blood Orange,’’ for carbonated bever- A Study in Shells, . 
: Bsc, Charles E. Hires Co. ........0. 11,205 Santo Deminze, . : 
‘Hires Chocolate,’’ for carbonated beverages, Eteven Hours ef ‘Afternoon, 
cag, Charles HW. Hires Co. ss... seeeeee see ees 11,206 A Gala Night en the Neckar, 
‘Hires Raspberry Ade,’’ for carbonated bever- Echees Frem Sleepy Hollew 
ages, Charles I. Hires Co. oo... cee 11,208 Gelf int} Rc ke 2 . 
“Irwin Brand Corn,” for corn, United States biel patie Ane 
Printing Co. co.cc ce cece cerns 11,234 In Barbara Freitchie’s 'l'ewn, 
‘Irwin Brand Tomatoes,’’ for tomatoes, Back ef the Backweeds, 
United States Printing Co. ........... 11,224 | A Feast ot Music 
‘It Reaches the Right Spot,’’ for medi- ! Sailers’ Srug Herbor 
eine, Ae “Crichton: evisees case sie Paces é 11,215 | Since Pctty Go. fs—Poem 
“Jameson Brand Corn,’’? for corn, United ! Niacara‘s Historic Envirens, 
ig ee Printing: Ce. 0 wae ‘in a 11,233 | In the Old Weed. Burner Days, 
ameson ran m. ae ‘ar eS, 1 * 
United States Printing’ Co... 11,225 Were CUE eer end eecnds, 
“Laughing Water Brand = Corn,’’ for. corn, D the Celden Yuk ¥. 
United States Printing Co. ..... . 11,235 STL VANE A OER Eat 2 MOTs «8 
“Laughing Water Brand ‘Tomatoes,’ for Cerraland Lasse, : 
tomatoes, United States Printing Co..... 11,222: Little Cistores: ; 
'“Parfumerie — Exquisia Cold Cream Jack An Histeric Derelict, 
Haverly Extra Fine,’' for toilet prepara- 1 Where Lincoln Died 
tion, I. Haverly occ cece ee eee e eae see: 2TG212 The Peets’ Corner, 
“Peterson's Anti Tender Foot Shoe, The The Treason Heuse, 
Natural Foot Cover,’’ for boots and shoes, 
M. F. Peterson & Cor cc. cece eee cece 11,237 
“Triplet Brand Corn,’’ for corn, United States 
Printing: -Co. o osccsuertedes. cee ack vores ate e ality he 11,231 
“Triplot Brand Tomatoes,’’ for tomatoes, ‘ 
United States Printing Co. ..........0.. 11,221 | 
“Wampum Brand ‘Tomatoes,’’? for tomatoes, 
United States Printing Co. ........0.5- 11,226 Rooni Nc. 26 
“Warala,’’? for salve, C. Neuhaus 13,214 
| 
PRINTS. ! 
“Aurora A. B. Co., Export Made from Choic- 
est Malt and Hops,’’ for bottled beer, 
Aurora Brewing Co. ...... ccc cece eee ae 1,919 
“1 Caro.” for cigars, Caro & Co. ..... veee LOO paren — eee 
‘Wehr’s Malt Tonic,’? for malt tonic, Cen- 
tral Consumers Co. Teltetayens a LG OLS 
“Girard Iron Works, Philadelphia, ‘Pa.,” for 


storative, Citizens’ Wholesale Supply Co. 1,017 
. “Two Good Bread Makers,’’ for flour, Wash- 
burn, -Crosby CO. sis Seavadi eae wine ee aye ee 1,021 


number of the patent desired and the date he NUISANCE. 
_given. Address Munn & Co., 361 Broadway, New NECESSITY 
York. 


Tonics for the cure of certain named diseases, 


pe ae ibe Cement Books. 


eask and vat supports, Girard Iron Works 1,022 
“Ts Your Hair Turning Gray,’’ for T.air re- 


RESTORES THE SIGHT 


WEAK EYES MADE 
STRONG. — 


SPECTACLES ARE A 


A printed copy of the specification and @rawing } 
of any patent in the foregoing Hst, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the naine and 


ONLY MAKES 
ONE WEAR THEM. 


Canadian patents may now be obtained by the ijn- 
ventors for any of the inventions named in the forr- 
going list. For terms and further particulare 
address Munn & Co., 361 Broadway, New York. 


oF Ai eo DES CHIP TION 


FOR ALL 


ND 
~~ ya MUON EAMG PUL EP 275N. Leibes sy, Tigre, ILLUS A, 


Wa NTED.—TWENTY SKILLED MACHINE 

Draftsmen at 2,80 to $4.00 per ciem. A competitive 
examinatien will be held abeut August 2d at the Wash- 
ingten Navy Yard. For additienal infermation address 
Cemmandant, Navy Yard. Washington, D.C. The ser- 
vices of drattsmen being needed at ounce, emergency 
appointments wil] be given applicants wro furnish sat- 
isfactory evidence tbat they are skilled machine draits- 
men and who state their intentien te cemnpete fe per- 
manent appointment in examination above reterted tc. 


w 


ox bk Hel Al OD, 3404 RR 
1). 


ANT ED, = HT. KE ae RICAL 


ADEM turtrne nt, 


end 


TRICLY. Lae per anim, Na Jerez dle 
cul, Bla, ain uation wisl be bec Nay 
Yerd, Rrox « daly 19,194, te tel blue above 
pas lun ap A1oamd further iz THELICTL ticle 
fra * “C “IMMAN th ANT Navy Yard, fy Klan, Ne *. 


us Lie at, € hitage ' 


eppeared in r 
all profusely illustrate 


Magical Apparatus. 


Grand Beok Catalogue Over 700 engravings 
25c. Parler Tricks Catalogue, free. 
MARTINEA & CO., Mfrs., 493 Sixth Ave., New Vork. 


‘STAMP 
5's IG 


co. 
URES. 
N. ' 


MODELS. Expert Inventiens. Experimental Werk. 
Designed. Developed Perfected. Modern sbep. Years 
of success. . P. Schell, 5@; Missien St., San Francisco 


Allthe Standard machines SOLD or RENTED “ANY. 
wky WHERE at HALF MANUFACTURERS’ PRICES. 
jit Shipped with privilege ef examination. Send fer Cat. 


Typewriter Emporium. 203 LaSalleSt., Chicago 


MASON'S NEW PAT. WHIP HOIST 


ny font 
: are ng Ex; 
i. ARN. i '4).. Luce 


Ia bas. 


Manta. by v OL. NUY “, 


BProvidemou, af. 


I Print 


Saves meney, Big profit 
printing for ethers, Large 
press ter beok, newspaper, 


#18. Foll instructien sent 
My Own fer use. Write fer catalegue 
f Circulars presses, type, &c. te factery 
4 Cards &c. THE PR:S8S CO, 
$5 PRESS Meriden, Conn, 


MATCH MACHINERY. 
BIG MONEY IN MATCHES. 

We manufacture_everything pertaining te the bust- 
ness. The Very Latest Process. We will furnish 
amanagererteachany purchaser the business. 

F. W. MURPHY & BRO., 
1118 Asnland Bleck. Chicage, Ill., U.S. A. 


To Owners of Gasoline Engines 
Automobiles, Launches. Ete 


™ Auto-Sparker 


dees away entirely with al] starting and 
running batteries, their anneyance and 
c, Ne belt—ne switch—ne bat- 
. Can be attached te any engine 
new using batteries. Fully guaranteed; 
P write fer descriptive cataleg. 


Motsinger Device Mfg. Co., 
14 Main St., Pendleton, Ind, 


The Four-Track News 


of Travel and Education 
PAGES MONTHLY 


Its scope and character are indicated by the following titles of 


eut issues, 
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Kirk Munroe 
M.Imlay Taylor 

Dr. RW. Shufetat 
Frederick A, Ober 

Cy Warman 

Kathleen L. Greig 

S Minna Irving 
Henry Russell Wray 
Thomas C. Harbaugh 
Charles Howard Shinn 
Jane W. Guthrie. 
Bessie H. Dean 

Je usephine Wilhelm Hara 
. Eben P. Borr 
Sarmres O. Whictemore 
Guy Morrison Walker 
Eat W. Mayo 

George Hyde Preston 
Minnie J. Reynelds 


Charlotte Philip 
Aleardir Parter 
Isabel RR. Wallach 

Witian Wait 


Single Copics Five Cents, or Fifty Cents a Year 


Can be had of newseealers or by addressing 
GE®@RGE H. DANIELS, Publisher 
7 East Forty-second street, New York 


DULL EYES MAD 
BRICHT. | 


Write for 
ILLUSTRATED 
TREATISE ON THE 

EYE, MailedFree. \I 


THE IDEAL COMPANY, 


239 BROADWAY, 
NEW YORK. 


Scientific American 


Jackson's Patent High Head Centrifugal Pump. Guaranteedtoraise water 
1.600 feet or more and maintain an efficiency of from 70% to 84%. 


Beats the world for 


Cataiogue No. 6. 
SAN FRANCISSO, CAL. 


igating ane Reclaiming Land. 
conomy and Efficiency. 


draulicing, 
Durabi ley: 


Absolute air governor, quiranteed tires, Indestructible 
crank-shaft, Tu saily correct transmission. thor-: 


oughly veline Cozipleteiy equipped, 82,500 
f.0. b. Cleveliml; without ton, “2,300. Prompt de- 
liveries. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. | 


“COATES CLIPPER MANUFACTURING COMPANY 


BYRON JACKSON MACHINE WORKS, 
FLEXIBLE 


COATE SHAFT ss 


Ball-bearing, Unit System, 
Link Construction 


14 H.P. or150 W.P. a)i the sametous. 
send for bulletin No. 16. 


WORCESTER: MASS’ 


The Orient Surrey 


wa 


Speed 18 to 2@ miles per hour. Will clirrb all grades and > 
carry four people anywhere they wish to go \ 


Write for catalogue 
WALTHAM MANUFACTURING CoO. 
Waltham, Mass. 


DARRACQ 


AAD 


12, 15-20, g0.85 Horse Powers 


Favorite of two continents. Holds more 
recordsfor speed and endurance than any 
other make. Prompt deliveries. Dupli- 


cate parts always on hand. 
AMERICAN DARRAC®@ AUTOMOBILE CO. 
Centrelicdby B.A. La Roche Ce., 6: Hudsen Street 
147 West 38th St.. New York 


ea 


Shi Clerk: 
v LEARNv Rae 
M Bookk 
BUSINES : Sicerucatentl ame 
Stenographers | 


The Packard is greater and grander than all other 
motor cars of the Voiture Legere class. Supreme 
in endurance, strength, speed, light weight, com- 
fort, appointments, appearance and control. Per- 
fect in mechanical design and construction. 

Model ‘‘L,”’ 1904 Four-cylinder Packard, 22 h. p.. $3,000 

Other Models, $1,500 to $10,000 
Send for descriptive, illustrated literature and name 
of nearest agent 
PACKARD MOTOR CAR CO., Bept. 5, Detrom, U.S.A- 


Mlember Asseciatien Licensed Automebile Manutacturers 


Push Yourself Ahead 


UST assoonas you cease to 
advance you begin to go 
backward. Keep at the 
head of the procession. 

Fit yourself to systematize 
your work; make it easier; 
save time, money and brain 
work for your employer. We 
teach you how to drive your 
work. Our course by mail 
will be individual i-:struction. 
Learn a practical system to fit 
your own needs. Write to-day, 
telling us what position you 
hold and what your aim is. 


New Yerk Agents: Packarp Motor Car Co., of New York, 
317.319 West Sith Street, New York City 


BOSTON SCHOOL OF BUSINESS SYSTED1 
227 Washington St., Boston, Mass., Dept. M. 


GAS and GASOLINE 
, For All Work. 
Stationaries, Portables, Hoisters, Pump- 
ers, Sawing & Boat @utiits. - 
Senator Catalogue and Testimenials 
State Your Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. - 


4 | Historic Boston Souvenir Knives 


' BURDITT & WILLIANS co. 


‘The Great is 
FIRST QUALITY teeenter 
Two-blade pocket knife, 60c. ! : ? 

Artistic reproduction on alu-* 
Ininum handle ot famous his- 
toric spots of Boston. Also 
single-blade knife, watch-! 
guard size, 30c. Mailed to any | 
address on receipt of price. | 


Boston, Tass. ° 
Proprietors of the ‘Hardware Store for a Hundred Years.” 


tt Brothers 
Autumohite 


ee 


What Is Daus’ Tip -Top? 


TO CLOVE 
ne d 


ev Es 


ere 


Price 8.40 less 
tridedisceount of 
ma Per crit, OF 


Best allroad 


All vavi ieties atl lowest prices. 
Track and Wagon or Stock Scales made. 
Also 1008 useful articies, including Sates, ! 


voles Sewing Machines, Bicycies, Touls. etc. Save : 


Money. Lists Free. CHICAGO SCALE Co.. Chicago, Mi. 


Mistakes in Addition, 


Office Headache, ! 
and mistakes in carrying ferward - 
= @den’t eccur where the Cempte- - 
meverisused. It saves half the © 
time in deing the werk and all 
time leeking fer errers. Selves . 
withgreatrapidity and abseiute 
accuracy all arithmetical preb- 
lems. Why den’t yeu et ene? 

Write fer Pamphiet. 
FELT & TARRANT MFG CO. 


62-56 iLiinous ST.. CnHicaaa.- 


| CRESTMOBILE $800 
The BEST CAR Built in America 


Proved by Its 
Splendid Records, 


| AERIAL NAVIGATION.—THEORETI- 
‘cal and Practical Discussions. Pletures and d@escrip- 
tiens of actually-built dirigible balioons and aeroplanes 
will be found in SCLENTIVIC_AMERICAN SUPPLEMENTS : 
‘1161, 1149, 1150, 1151, 1404, 1405, 1413, : 
1455. Price 10 cents each, nd mail. Munn & Co., 
361 Broadway, New York City, and all newsdealers, 


~Japstick: 


Tonneau for Four, 


#850. 


sr Lap 
WSs 


Export Prices 
&80 Extra, 


First choles of the Engineer for City Water Works, Draining Mines Hy-! 


i 


WONDER of the AGE a 


1 


. | 


and 


Hsiniecting aniise 13 ie pastille 
ent refined ort- 


{woOr apartment, 


w uien 3 
etlial pertiunic 
VAPSTICK is 


IMOSQUITOES| 


BLACK FLIES, MOTHS, BUFFALO BUGS 
and other insects. [ach stick burns an hour. 
Full box sent postpaid for Fifty Cents 


PO tie ciothis 


ntecd ta drive away 


The Culecide Company 


EASTERN GRANITE ROOFING COL 
Photo Lenses Irving Building New York 165 Summer Street, Boston, Mass. 
and Shutters of every o 
kind for all purposes ; . ACCURATE 
Professional, RELIABLE lank aieu 7 
Amateur, Process. DURABLE 
IN DESIGN 


Sold Round the World on all 
Cameras. Catalogue free. 


Bausch & Lomb Opt. Co. 


ROCHESTER, N. Y. 


New York Chicago Boston 


THE 


WATCHES 


ably guarantee every watch we make, from the cheapest to the most expensive grade | 
NEW ENGLAND WATCH CO. 37 @ 39 Maiden Lane, New York 
7 Snow Hill, London, England 


CRUDE, ASBESTOS 


PREPARED R. H. MARTIN, 


ASBESTOS FIBRE. OFFICE, ST.PAUL BUILDING 
for Manufacturers use| 999 B’ way, New York. 


JESeOR Sr SEE co 
MFRS oF oF CRUCIBLE SHEET. USTEEL 


SHINGTON 


“LIGHTWEIGHT” PRESIDENT SUSPENDERS 


A Practical Car for American Roads, 


Three Speeds and Reverse, Sliding Transmissior. sees] 
locking Devices Throughout. Bevel Gear Drive 
Direct in Top Speed. 


2 cylinder upright motor, 18-20 Horse Power. 
4 32-35 oe 


Prices $2,300 to $4,000. 


Aluminum Bodies. Canopy Top or Limousene Types. 
Descriptive Catalogue sent upon request. 


ROYAL MOTOR CAR Co., 


100 Marquette St., Cleveland, Ohio, U.S.A. 


a ob +6 


. We know that our watches will do what we expect of them, therefore, it is easy to unguesttfone | 


mean freedom in breathing. Weigh 2 oz. 


and $r.co postpaid for choicest patterns. 
THE C. A. EDGARTON MFG. Cw., Box 810, Shirley, Mass. 


, bilder. 
: business opportunity. 


Jury 16, 1904. 


Whatever is good in 
lenses, in shutters 
and in mechanical 
detail, is found in the 


Kodak. 


Non-Curling Film —Screen 
Focusing and Daylight Devel: 
opment are among the new 
Kodali features. 


KODAKS, 
$5.00 to $97.00. 


EASTMAN KODAK CO, 
Acchesier, N.Y. 


The 3904 Catalogue is a photographic news let- 
ter, from Rochester, the Home of the Kodak. 
Free at the dealers or by mail, 


WIRELESS TELEGRAPHY.—ITS PRO- 


gress and Present Condition are wou Sigousse: iin Pay 
que AMERICAN SUPPLEMENTS 1 6; 14: 
AB §: 4 EES 1389, 1383, 1BSL. ‘iges, 1328, 
| bi D4 431. Price 10 cents each, by mail. Munn & 
.. 361 Beaederas: New York City. and -_ newsdealers: 


MORO ONiER: DEPARTMENT 


POLY 


BRABLEY ) TECHNIC INSTITUTE 

~ Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 

LARGEST and BEST 


WATCH SCHOOL in AMERICA 


Build Your Own Boat 


BY THE BROOKS SYSTEM 


which consists of 

exact size prints 
‘ ed patterns of 
every piece, a 
complete set of 
Half Tone 
Working !lus- 
trations, an 
itemized billo f all 
WWaterial re- 
quired and how to 
secure it. 

@ur Instrac- 
tionstell youhow 
to lay a certain 


Length, 18 ft.; beam,4 ft, Patterns,$10.00. 
Tanes 300 ft. lumber and $9.00 in hard ware, 
A #200.0@ BOAT FOR $85.00, 


Tength, 16 ft. beam, 4 
ft. Patterns, $5, (00. With 
200 ft. umber and $5.00 
in hardware you have a 
8150.00 BOAT 
FOK $26.00. 


pattern on a par- 
ticular? piece--how 
to mark it and cut 
it out--how to nail 
or screw it in place 
with so manv of 
such size nails or 
screws. We then 
give you an illus- 
tration of each 
step of the work properly done. It is the Twentieth 
Century method for the amateur and professional boat 
It is a form of recreation. It 18 a splendid 
Can you see it? 

Pattern sizes 12te 51 ft. Prices frem $3.00 up. Catalog 
and particulars free. For 2ne. 64-page catalog, sheet ot 
instructions and working illustrations. Prices quoted 
on knock-down frames and complete boats. 


BROOKS B@AT MANUFACTURING COMPANY 
Originators of the Pattern System of Boat Builéing 
, 406 Ship Street. Bay City, Mich., U. 8. A. 


THE CRANE PULLER 


A deliberate acceptance of this imple- 
ment upon our word, will reward the 
buyer with a NEW tool designed for draw- 
ing off cams, wheels, pulleys, etc.. and 
forcing on or off sleeves, couplings 
an@ the like. No. 3—For use in ma- 
chine skops and automobile repair 
shops, capacity, 1@ tons. No. 2.—For 
aurcomobile lzits, capacity, tons. 


CRANE & RICHARDSON, 
113 Water Street, Boston, Mass. 


| H BRICATES 
FIMETOUS bes CHeprsera 0 0 


15to 21 Clinton Street. 


Any store 50c 


